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A REMARKABLE LINE OF MOTOR STARTERS 





The smallest starterson the Due to the inherent effi- 
market—that’s one big rea- ciency of the solenoid struc- 
son why the Bulletin709line ture, the drop-out voltage 
of automatic solenoid start- isremarkably low. Therefore 
ers is so popular with ma- Bulletin 709 starters will 


chine builders. 


Another important 
reason is the unique 
design, using a self-in- 
sulated starter mechan- 
ism, which can be 
mounted directly on 
metal machine bases 
without additional in- 
sulation. 


The compact design 
permits the mounting 
of several starters, side 
by side, in a surpris- 
ingly small space. This 
is a very attractive fea- 
ture for manufacturers 
who assemble theirown 
control panels within 
machine housings. 
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y remain in operation 
despite poor line volt- 
age conditions. The 
Mas tating Gouble-break pat- 
5 H. P., 220 \ ° 
ig tip ented silver-alloy con- 
Y- 00 
tacts require no main- 


tenance. 





There is a wide selec- 
tion of standard en- 

ange closing cabinets for 
ax. Rating every imaginable serv- 

ae ice—each type the 
smallest of its class on 
the market. Send for 
the new Allen-Bradley 
Bulletin 709 litera- 
ture today. 





.., ALLEN-BRADLEY CO. 
Max. Rating 1309 S. First St. 
440-560 V. Milwaukee, Wis. 
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ance and simplicity of 
Bulletin 709 Starters 
make them an asset to 
any modern machine. 





CAN BE MOUNTED 
IN MACHINE BASES 
DIRECTLY ON METAL 


View of three Bulletin 709 Starters installed in a 
machine base, ready for wiring. These compact 
starters fit easily into spaces too small for ordi- 
nary starters and leave plenty of wiring space.' 
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A truly simple 
highly efficient 


variable speed transmitter 


@ A constant speed electric motor and infinitely 
adjustable speed transmission combined in one 
exceedingly compact, fully enclosed unit. 

Speed ratio 6 to 1. A Positive drive under all 
conditions, including shock load, rapid reversing 
or extreme overload. 

Speed may be selected before starting or 
changed while running. A Time required to 
change up or down to any desired speed adjust- 
able over wide range. 

Automatically shifts to low-speed, high-torque 
position whenever stopped. Prevents overload- 
ing of motor when starting. 
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Speed control easily arranged to take care of 
machines requiring non-uniform or irregularly 
timed speed changes. a Direct or remote finger- 
tip control of speed for any kind of installation. 

Adaptable to any mounting position, vertical 
or horizontal, sidewall, ceiling or floor. A Com- 
pletely New Departure Ball Bearing-equipped. 
Rolling parts inherently in balance, assuring 
long life, quiet operation and freedom from 
vibration at all speeds. 

Built with any make of motor to suit indi- 
vidual requirements. Catalog PG upon request. 
The New Departure Mfg. Co., Bristol, Conn. 
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WITH TEXTOLIT 


Textolite laminated is a strong material having 
IT LMSC ital? Me: (TLC ee ae: (lS ot eae ol 
shrink, and its insulating qualities are not 


affected by atmospheric conditions. No matter 


For information as 
om ialemeololel-liel lilt ad 
of Textolite to 
your needs, write 
Plastics Depart- 
ment, General 
Electric Company, 
West Lynn, Mass. 
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how delicate a device is, the inclusion of 
ee Ter eal tie aid ha ie alte 
low ground leakage, and proper insulation of 


charged circuit parts. 
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| HOW MANY ANSWERS HAS A PROBLEM? 


IF YOU put a manufacturing problem to a casting spe- 
cialist, the chances are his answer will be in terms of 
castings. A forging plant will answer it in terms of 
forgings. A manufacturer of sheet-metal parts will 
probably respond with an assembly. It’s natural for a 
man to answer in his own language. 

Scovill’s unique manufacturing service is complete 
familiarity with many manufacturing languages. Here 
are facilities for all of these processes and for many 
more. A customer’s problem can be considered in the 
light of all the answers—casting, forging, screw-ma- 
chine products, blanking, drawing, forming, eyelet 
machine work, fabricated assembly, cold heading— 


and in the most suitable metal—no one method or 





material is favored if another better suits the require- 
ments—with the result that the one best answer can 
be fairly determined. 

If a product or part is to be made of metal—and in 
quantity—Scovill’s manufacturing facilities and un- 
limited perspective offer an unusual staff of experts 
in design, development, production, sales and costs. 
Scovill is in a position, in many cases, to help you cut 
costs, improve appearance and efficiency of your metal 
parts and products. An illustrated booklet, ‘‘Masters 
of Metal,’’ outlines what you may expect. Write for it 
to Scovill Manufacturing Company, 65 Mill Street, 


Waterbury, Connecticut. 


SC OVILL 


SCOVILL MANUFACTURING COMPANY, WATERBURY, CONN. 
















f fAN Boston Providence New York Philadelphia Atlanta SSen, 
SCOVILL Syracuse Pittsburgh Detroit Chicago Cincinnati to bes, ork 
U Dy San Francisco Los Angeles IN EUROPE: The Hague, Holland “a Our 


IN CANADA: 334 King Street, E., Toronto, Ontario 
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Complete rotor assembly with cartridge-type sealed 
ball bearings. Note rotor winding is of one-piece 
construction. 








YOU CAN OFFER 
YOUR 
CUSTOMERS 





Lubricate sealed ball bearings once a year with t ube- 
coitained lubricant. Bearings, dust tizht. No 
lubrication drip. 













Group wound coils—an entire phase group in a 
single piece of wire—lead connections from each 
group welded, not soldered or brazed. 























@ Fairbanks-Morse pioneered many 
of the standards of the present day 
motor. To these are now added new 
features which still make F-M Motors 
the greatest value you can offer your 
customers. 


Today the pioneering still goes on — 
pioneering to create the standards of 
the industry of tomorrow. But F-M 
pioneering is an exacting pioneering! 
Tt is a developed method of building 
motors better mechanically — building 
them better to serve longer at lower 
maintenance expense — and hence to 
help you sell. 


These motors meet the most exacting 











electrical specifications. But with charac- 
teristic thoroughness, Fairbanks-Morse 
has achieved a position of leadership in 
mechanical construction. 


Fairbanks-Morse pioneered mechanical 
excellence in electric motors. It pion- 
eered ball bearings, grease tube lubri- 
cation, one piece rotor construction. 


Pioneers in motor building progress, 
Fairbanks-Morse asks only an _ investi- 
gation of how much more these motors 
have to offer. Start your investigation 
by writing for full information. Address 
Fairbanks, Morse & Co., 900 S. Wabash 
Avenue, Chicago, Ill. 32 Branches at 
your service throughout the United States. 


Sealed-in leads through frame opening—anchored 
permanently. No chance for strain on field leads. 


Slot insulation — self 
locking by means of 
cuff construction 
permanent and  ad- 
ditional protection for 
field windings. 


IRBANKS-MO 


MOTORS 








Final vibrometer test— 
one of a series to insure 
a smooth running mo- 
tor with minimum vi 
bration. 
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PING AND WEIGHING EQUIPMENT 


6086 EA 40-63 
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Write today for the Cadalyte 
Booklet and specific infor- 
mation on equipment—any- 
thing from generators to hand 
cleaning brushes. The coupon 
is for your convenience. 
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MODERN PLATING ROOM EQUIPMENT 
SUPERVISED INSTALLATION 
COMPLETE ENGINEERING SERVICE 


HATEVER your needs, whether it be complete 
WF aa room equipment, Cadmium anodes 
or acid, we can readily fill your requirements. 
Plating apparatus selected on the basis of effi- 
ciency, economy and years of experience. 


This complete service is gladly given you by 


Grasselli experts, cooperating with you for the 
success of your Electro plating. 


This is but one reason why the Cadalyte Process, 
an exclusive Grasselli method of depositing pure 
metallic Cadmium on iron or steel, lowers cost 
and reduces plating time. 


CADALYTE 


A Process and Product for Cadmium Plating 


Gesseu) GMD 
THE GRASSELLI CHEMICAL COMPANY 


FOUNDED 1839 INCORPORATED CLEVELAND, OHIO 


New York and Export Office: 350 Fifth Avenue 


BRANCHES AND WAREHOUSES: 
Albany Birmingham Boston Charlotte Chicago Cincinnati Detroit 
Milwaukee NewHaven NewOrleans Philadelphia Pittsburgh St.Louis St. Paul 


San Francisco, 584 Mission Street Los Angeles, 2260 East 15th Street 


Represented in Canada by CANADIAN INDUSTRIES, LTD. 
Acids and General Chemicals Division—Montreal and Toronto 


The Grasselli Chemical Company, Plating Department 

629 Euclid Avenue, Cleveland, Ohie 

Send Cadalyte Booklet and specific information on plating room equipment. 
Name - 

Company 


Address 
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THE HELLERMAN 
\ SYSTEM 






Prevents frayed 
ends to cords 
and wires 


U.S. Patents No. 1725638 and 1748765) 


N° longer need manufacturers of appli- 
a ances, tools and machines send their 
products to the consumer with unprotected 
ends on cords or wires. HELLERMAN 
TUBES may be simply and quickly applied. 
protecting cords at the spot where they 
fray and wear the soonest — even the best 
of them — at the ends. Cord failure and 
burn-outs usually start at this vital point; 
the use of HELLERMAN TUBES will guard 
the safe and efficient operation of your 
products. 


These tubes bind, fasten and insulate the 
ends of wires; they are available in all 
standard sizes, and do not add to the wire 
diameter. The foot machine illustrated 
is the most popular for economical produc- 
tion. We are sure that when you have 
tested the worth of the HELLERMAN 
System, its easy and inexpensive operation 
and its protection, you will make it a part 
of your assembly line. 





The gene =o a 
& FREE TRIA I ® ake Jor aien of 


tubes. An experienced 


Ve are mak; ae : operator can bind 800- 
We are making an introductory 1000 wires an hour with 
free” trial offer of a complete this machine. A hand 
outfit with assorted sizes of tool is also available 
tubes. Send for it and make jor — production 
your own tests. at 








GEORGE WALKER __ Distributor 30 Church St., New York, N. Y. 
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Emerson Helps Esterline- 


Angus Guard “Hot Wires” 


Esterline-Angus selected Emerson 
Motors to drive the charts in their 


high speed recording instruments, after 
the most exacting tests. These instru- 
ments record the disturbances which 


occur on high voltage power lines. The 
motors run continuously and the meters 
go into operation in 1/30th of a second 
after the disturbance starts. 


The Esterline-Angus Company, known 
the world over for dependable and re- 
liable recording instruments, looked 


for a motor as dependable as their 
meter—they adopt- 
ed Emerson ten 


years ago and 
have used them 
ever since 


a 
ByustTtT To LAST 


LEADERS IN THE FAN 
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ONCE . 


ENDURANCE == 


A large manufacturer using ‘“‘ENDURANCE?”’ as the 
governing qualification of the motor for his appliance, 
made a survey of motor repair shops. After obtaining first 
hand the information regarding frequency of repairs re- 
quired for various makes of motors, he adopted EMERSON 
Motors, commenting: "After the survey our choice was simple. 
Why, service men even went so far as to say they seldom saw 
Emerson motors—they require so little attention.” 


There are EMERSON Motors now in use that have given 
continuous satisfactory service for over 36 years. But amaz- 
ing as these actual service records are, the motors produced 
by Emerson today have a still longer life expectancy! The 
reason is simple. Tests are constantly conducted, under 
every conceivable operating condition, to determine the 
life span of the various parts that make up a motor. These 
tests have resulted in a reduction of motor wear—in un- 
failing, trouble-free service—in longer life. Write today for 
Bulletin 10E—‘“‘Tests, Hundreds of Tests.” 


EMERSON 
MOTOR S 


3 HP and smaller—Single-phase— Polyphase— Direct Current 


THE EMERSON ELECTRIC MFG. CO. 
NEW YORK ST. LOUIS CHICAGO 


AND MOTOR INDUSTRY SINCE 
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RIVERSIDE 
METALS 





--- MReduee Your “Rejections” Pile 


It doesn’t take a Cost Accountant to figure out that when you reduce your “‘rejections”’ pile you 
increase your profits, because production costs will be lowered. 


When parts or finished articles made of phosphor bronze, nickel silver or beryllium copper are 
rejected, it is ofttimes the fault of the metal itself. For example, manufacturers of hollow ware, 
using nickel silver as a base metal, require a nickel silver which must combine utmost ease of form- 
ing with a suitable surface for polishing or plating after fabrication. This requires expert processing 
and a nicety of balance between deep-drawing quality and fine grain structure. Any imperfection 
or variation from this specification would immediately increase the number of rejected pieces and 
thus increase production costs. This holds true, irrespective of the kind of metal you use or the 
nature of the product you manufacture from it. 


The solution is to procure your metal from a source of supply which can demonstrate its ability to 
furnish you with metal of the exact quality you require, and which can maintain that same 
identical quality year after year. 


This Company specializes in the production of wrought phosphor bronze, nickel silver and beryll- 
ium copper. The reason it has become one of the country’s leading producers of these alloys can 
be explained in one sentence: Through comparison, con- 


sumers find that RIVERSIDE Phosphor Bronze, Nickel 
Silver and Beryllium Copper measure up to definitely 


higher standards of quality and uniformity, and thus are 
more economical to use. 


Samples will be furnished upon request. No charge will 


be made for samples of phosphor bronze and nickel silver. yey ttt} BRON A: 


“RIVERSIDE FT Tcminhys 


METAL COMPANY 


Riverside, Burlington County, New Jersey 


BERYLLIUM COPPER 


NEW YORK @® HARTFORD @® CLEVELAND @ CHICAGO 


SHEET - STRIP AL 4 ROD 
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ZINC ALLOY 
DIE CASTINGS 


ASSEMBLED ALMOST COMPLETELY WITH 


Many small tools and machines are now being assembled almost 
completely with ZINC Alloy Die Castings... the ingenuity of the 
commercial die casters and die makers coupled with the strength 
and stability of the new ZINC Die Casting Alloys have opened up 
many new possibilities for the designing engineer. 

The paint spray air compressor illustrated above incorporates 
many of the advantages inherent in die casting design. Fan blades 
are cast integrally onto the ‘ly-wheel ... Valve seats are cast .. .The 
cylinders and supporting frame are cast together, eliminating much 
assembly .. . And the bells are exceedingly light sections. 

These advantages can obviously be translated to many such ma- 
chines. If you do not know a commercial die caster, who, of course, 
can point out the advantages and limitations of ZINC Alloy Die 
Castings, we will gladly help you on any of your specific problems. 


ZINC 
ALLOY 
DIE 
CASTINGS 


THE NEW JERSEY ZINC COMPANY 


160 FRONT STREET Gm 
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How Efficient Are Refrigerators? 


Without a generally accepted set of ance values. 
standards by which individual makes 
and models of electric refrigerators may 
be compared as to efficiency, effective- 
ness, service characteristics and dur- it is 
ability it is difficult to estimate perform- 


IGNIFICANT tests to compare 

the performance of domestic 

electric refrigerators can be 
made with such simple equipment as 
that with which most electrical and 
mechanical laboratories are familiar. 
Nevertheless, if strictly comparative 
results are to be secured, it is neces- 
sary that some standard tests and 
standard test procedures be followed 
and that steps be taken to maintain 
the desired conditions throughout the 
tests. Moreover, if test results are 
to be helpful from the standpoint of 
the manufacturer as well as of the 
purchaser and user of the refriger- 
ator, measurements must be such as 
to show the effectiveness of the as- 
sembly in units that are significant 
under operating conditions. 

Thus far electrical manufacturers 
have not agreed upon tests or pro- 
cedures of industry-wide acceptability. 
Light and power companies, however, 
as purchasers and distributors of do- 
mestic electric refrigerators are very 
much interested in the degree of serv- 
ice satisfaction to be anticipated from 
such equipment and have co-operated 
with the Electrical Testing Lab- 
oratories, operated largely in their 


interest, in the investigation of the 
performance of modern home re- 
frigeration units. Under the direction 
of the Appliance Committee of the 
Association of Edison Illuminating 
Companies many tests have been 
conducted by E. T. L. As a result 
of this work there has been formu- 
lated a set of specifications under 
which comparative performance can 
be measured and judged. 
Refrigerator manufacturers, natu- 
rally much interested in the subject, 





Though manufacturers 
have not yet agreed upon such stand- 
ards the Electrical Testing Laboratories 
have followed a tentative basis. Here 
- and here is how refrigerator 
performances compare in their tests. 


have in many instances themselves 
submitted refrigerators of their own 
makes to the E. T. L. tests, for they 
too realize that consumer satisfac- 
tion has a most important bearing on 
future sales. Among the items con- 
sidered in the tests in question have 
been consistency in performance, in- 
cluding. freedom from failure in 
operation such as to require attention 
by a service mechanic; ability to 
maintain specified interior tempera- 
tures under different exterior condi- 


RITERIOR of the re- 

frigerator test room 
at the Electrical Test- 
ingLaboratories, show- 
ing a refrigerator set 
up for test. In the 
background are cool- 
ing coils and some of 
the instruments for re- 
cording and control- 

ing humidity. 
































































tions; relative power consumption 
under said conditions; and the time 
consumed in converting a specified 
quantity of water into ice cubes. Be- 
sides operating tests, the specifications 
cover certain safety requirements as 
well as some structural requirements, 
couched in rather general terms so as 
not to limit improvements in design. 
They also limit the maximum starting 
current and provide that, during a 
90-day test, the machine shall not 
develop leaks or other fault such as 
to require the use of tools by a serv- 
ice mechanic. 

Scores of refrigerators have been 
subjected to the tests and have shown 
a surprisingly wide variation in cer- 
tain important respects. Though 
specific results are held in confidence 
and are given only to those who ar- 
range for the test, certain compara- 
tive performances are available in 
key form. 


Some Tests Established 


bigot schedules call for a measure- 
ment of refrigerating performance 
under various conditions the most 1m- 
portant of which is ambient tem- 
perature. This is maintained at cer- 
tain specified values ranging from 
60 deg. F. to 110 deg. F. During 
these tests the refrigerator is placed 
in a room in which the air surround- 
ing the refrigerator is held at the re- 
quired temperature and humidity. In 


general, the refrigerator is placed 
about 3 in. from a flat wall board 


simulating an ordinary kitchen in- 
stallation, but in some special in- 
stances it is 
closed at the hack 


recess 


placed in a 
the 


and on two 





sides to simulate certain apartment- 
house and other modern kitchen ar- 
rangements. 

Ambient temperature is measured 
at a point about 15 in. back of the 
refrigerator and 3 ft. above floor, but 
is maintained substantially constant 
at all points around the refrigerator 
by a fan which keeps the air in mo- 
tion at low velocity. The 
sulated test room contains cooling 
coils to maintain the lower tempera- 
tures and heating coils to secure the 
higher temperatures. Intermediate 
temperatures are usually maintained 
by operating the cooling coils con- 
tinuously from a one-ton refrigerating 
machine and the controlling the 
temperature by intermittent use of 
the heating coils. 

Temperatures within the food com- 
partment of the refrigerator are 
measured at four specified points of 
which one is the milk-storage area, 
the latter’s temperature being rec- 
orded separately. The other points 
are so located than an average of the 
thermometer readings is presumed 
a true average of food-com- 
partment temperature. In most 
tests, conditions are allowed to be- 
come constant before temperatures 
are recorded. For convenience in 
measuring, resistance thermometers 
are provided, with leads carried to 
both indicating and recording instru- 
ments on a panel outside the test 
room. Leads f thermometers 
within the refrigerator are thin 
copper strips well covered with in- 
sulating varnish. 


well-in- 


to be 


Irom 


They pass between 
the door and its jamb and under 
the sealing gasket and are so thin 


as to cause no appreciable leakage of 





air into the refrigerated food com- 
partment and do not, therefore, affect 
test results. 

Tests are usually made with the re- 
frigerator thermostat set to main- 
tain within the food compartment a 
“standard” temperature, usually 42 
to 44 deg. F., with an ambient tem- 
perature of 90 deg. F. Additional 
tests with other settings are often 
made to observe the degree of tem- 
perature control afforded by the re- 
frigerator. In general, comparative 
tests are made without a “load”  cor- 
responding to food within the com- 
partment, but when desired, cans, 
each of which contains one pound of 
water, are used for tests under loaded 
conditions. 

To determine the maximum rate 
of freezing with a given ambient 
temperature, ice trays are provided 
with 0.5 Ib. of water per cu. ft. of net 
food storage space. Then, after the 
refrigerator has been brought to a 
standard temperature, the time re- 
quired to convert all the water into 
ice is determined, from the time- 
temperature curve of the water in 
various cube compartments. The 
temperature of the water falls regu- 
larly until it reaches 32 deg. *., where 
it remains constant while the water 
is freezing. When all the water in 
a given compartment is frozen, the 
temperature begins to drop again. 
This change in the slope of the curve 
therefore shows the time at which 
freezing is completed. The tem- 
perature reported in this test is the 
average of that shown by thermo- 
couples or resistance thermometers 
placed at those points in each tray 
where slowest freezing occurs. 


RRANGEMENT of 


for temperature, energy 
time in operation and other measure- 


instruments 
input, 


ments made in testing refrigerators in 
the Electrical Testing Laboratories. 
The temperature recorder at the left 
gives a graphical record which is 
checked at intervals by calibrated 
indicating instruments. A\ll these in- 
struments are located outside the 
insulated room in which the refrigera- 
tor is located. 
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TEMPERATURES IN FOOD STORAGE SPACE 
OF ELECTRIC REFRIGERATORS 


NO “LOAD” IN 
FOOO SPACE 
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TESTS MADE 'OR 
APPLIANCE COMMITTEE 
AEIC 
PLATE NO 2634) 
REPORT NO 164662 
ORDER NO 5:345°E 
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TESTS MADOC FOR 
APPLIANCE COMMITTEE 
AEIC 
PLATE NO 26344 
REPORT NO 164662 
ORDER NO 51345-E€ 





ENERGY, WATT- HOURS PER Day, PER CU F 
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80 20 100 
ROOM TEMPERATURE, DEG FAHR 





Tests of power consumption are 
made with a watthour meter so con- 
nected as to give the net energy con- 
sumed over a given period, usually 
24 hours, with a given or several dif- 
ferent ambient temperatures. <A 
graphical indicating type of ammeter 
from which the number and frequency 
of operating periods can be de- 
termined is also used, and the total 
elapsed time is also checked by em- 
ploying a self-starting synchronous 
clock so connected that it runs only 
while the refrigerator is running. 
From this time, the percentage of 
time during which the motor runs per 
day is readily computed. 

When complete tests are made 
under the A.E.I.C. specifications, a 
durability run is made with the re- 
frigerator operating for 90 days in a 
room in which the temperature is 
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DAILY EXPENDITURE OF ENERGY 
IN ELECTRIC REFRIGERATORS 
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PERFORMANCE CHARACTERISTICS 
OF ELECTRIC REFRIGERATORS 
ROOM TEMPERATURES OF 60,908II0F 
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HAT E. T. L. tests showed for 

small size, high grade refrig- 

erators, Figs. 1-6. Numerals on 

each curve identify specific refrig- 
erators under test. 


held at 100 deg. F. and the relative 
humidity is not less than 93 per cent. 
During this run the refrigerator 
operates as dictated by its own ther- 
mostatic control. The increase in 
weight of the unit at the end of the 
period is noted and a record is made 
of any changes in appearance, such 
as flaking or peeling of finish or the 
formation of rust on exposed surfaces, 
especially if the latter is not of such 
a nature that it can be wiped off 
easily. Rusting must not occur, even 
in the machine compartment, in such 
a way as to indicate probable future 
failure of the mechanism to function 
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satisfactorily. In this test, as already 
indicated, any failure of the refrigera- 
tor to function regularly is noted and 
carefully identified. 

Another test required in the speci- 
fications is a separate one of the 
thermostat or temperature-control 
mechanism. This is removed from the 
refrigerator and is so arranged for 
test that the temperature-sensitive 
element is made to operate much 
more rapidly than in normal use. It 
is then operated in this manner a 
number of times equivalent to three 
years of normal use. During this test 
it must not develop faults in opera- 
tion which require tools or the serv- 
ive of a mechanic to remedy and at 
the end of the test the average of 
five determinations of “on” and “off” 
temperatures must not differ by more 
than two degrees F. from initial val- 
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ues and contacts must not show signs 
of imminent failure to function prop 
erly. 

Another test required is one to de- 
termine whether the rigidity of the 
assembled refrigerator is such that a 
horizontal pressure of 100 lb. applied 
to one square inch of its surface at 
any point selected results in a de- 
flection of more than 1% in. or in flak- 
ing or chipping of enameled or other 
finished surfaces. It is also required 
that no part shall vibrate with an 
amplitude of more than 14 in. when 
the mechanism is in steady operation. 
An impact test for adhesion and elas- 
ticity of the finish is also specified. 
It requires that a 1-lb. weight falling 
from a height of 2 ft. against a 1-oz. 
mallet head the lower side of which 
is a steel ball of 54 in. in diameter 
resting against the finished surface 
shall not cause the latter to be dam- 
aged. Finishes must also be of such 
a character that they are not perma- 
nently stained or depolished when 
exposed for 90 days to contact with 
fresh butter, laundry soap solution or 
citric or lactic acid solution of a 
strength to be agreed upon between 
the purchaser and the manufacturer. 

Specifications also provide that 
there shall be a test for noise in op- 
eration to be made in a room having 
sound-absorbing walls and with the 
refrigerator supported on pads of 
sponge rubber. As the allowable 
noise level, expressed in decibles, has 
not yet been agreed upon, however, 
this noise value is left for mutual 
agreement between the manufacturer 
and purchaser. 
a suitable instrument for measuring 
the noise, once an acceptable value is 
fixed. 

Most of the apparatus required for 


There is, of course, 


refrigerator testing, as used by the 
a oe ee 
frigerator rigged for test in a room 
fitted for control and measurement of 
temperature and humidity, are shown 
in accompanying illustrations. 


as well as a view of a re- 


How Results Compare 


EST data, as reported in the ac- 

companying charts cover the con- 
ventional small (3 to 5 cubic feet) 
domestic refrigerators. Tests of 
similar but less expensive refriger- 
ators designed to sell for less than 
$100 (not including so-called “TVA” 
or “chest-type” models) of 3.0 to 4.6 
cu. ft. storage capacity have also been 
made. 

It will be seen from Fig. 1 that 
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tests were made with the tempera- 
ture control set for all makes at such 
a point that a food-compartment tem- 
perature of 49 deg. F was held at a 
room teniperature of 90 deg. I’. Tests 
made at other room temperatures 
were then run to show the food-com- 
partment temperature with the same 
temperature-control setting. In most 
cases, as might be expected, the in- 
terior temperature rises in direct pro- 
portion to the rise in exterior tem- 
perature. Other indicate, 
however, that the energy consumed 
is not always in direct proportion to 
the temperature rise in exterior air 
but has a tendency, in most cases to 
rise at a more rapid rate at tempera- 
tures above 90 deg. F. 

A fact which appears more signifi- 
cant, however, is that some makes 
show double the energy consumption 
of other makes under some tempera- 


figures 


ture conditions and several makes are 
consistently better than others at all 
temperatures. As details regarding 
the respective construction cannot be 
given out, however, the reasons for 
th 


al 


ever, that the refrigerators showing 


s difference are not directly trace- 


j 
l 
] 
i 


e. It would appear probable, how- 


high energy consumption have less 
efficient cooling systems or are less 
effectively insulated, or both, than 
those with lower energy consumption. 

It is significant that some of the 
refrigerators have cooling systems 


which must 


operate continuously 
when the refrigerator is in a temper- 
ature of 110 deg. F. and the same 
ones operate about half or more than 
half the time at a 90 deg. room tem- 
perature. 
150 to nearly 300 watts as between 
different makes. 


Power demands vary from 


Time for freezing the allotted 
quantity of water varies from less 
than two hours to more than 23 
hours with thermostat “normal,” but 
when set at the cold end of the scale, 
the time varies from about one to 
about six hours. In some instances, 
ice is frozen more rapidly when the 
temperature outside the box is high 
than when it is lower. Freezing time 
depends upon several factors, one of 
the most important being the path 
by which heat is conducted away 
A good conduction 
path, that is one involving good ther- 


from the water. 


mal contact between the ice tray and 
the wall of the evaporator, makes for 
rapid freezing. Conversely, a poor 
contact or the use of a tray such as 


one made from rubber, which is a 


poor conductor of heat, results in 
slow freezing. (Only metal trays 
were used in tests here recorded.) 


It is worthy of note, however, that of 


the refrigerators referred to in Figs, 
1 to 6, inclusive, the one which 


showed the highest power consump- 
tion was one of the fastest in ireezing 
although one of those which was 
among the lowest in power consump- 
tion showed the shortest 
time recorded. 


ireezing 


Lower-Priced Units 
TUDIES of similar curves, simi- 
larly obtained, which refer to re- 

frigerators selling for less than $100, 
show results quite similar to those 
obtained with the more expensive 
type. More of the low-priced ones 
come within the range of low energy 
consumption per cubic foot of food 
compartment space, but the reason 


for this is not definitely apparent 


without knowing details of con- 
struction. As the low-priced re- 
frigerators were tested somewhat 


more recently and presumably are 
somewhat later models, it may be that 
they reflect improvements in design 
and construction. Again there is a 
wide variation, as between the sev- 
eral refrigerators in the low-price 
range, in respect to the rate of freez- 
One of the 
refrigerators with high specific energy 


ing the quota of water. 


consumption proved fastest in freez- 
ing at all room temperatures from 60 
to 110. 


ators show about double the energy 


Again, some of the refriger- 


consumption per cubic foot of others, 
and some have three or more times 
the energy consumption of those 
showing the lowest consumption. 
Since a refrigerator with a low 
energy consumption can presumably 
employ a motor of lower power out- 
put, which, with other factors equal, 
would result in lower cost on this 
score, there may be production econ- 
omies as well as operating economies 
in this type. On the other hand, it 
may be that production savings in 
this direction might be offset by in- 
creased costs in other directions, as 
for better insulation, for example. 
Without all the facts about the sev- 
eral refrigerators tested, no conclu- 
sions can be drawn in this regard, 
but the fact that the differences men- 
tioned do exist would appear to make 
a study of all the factors involved 
well worth while for any manufac- 
turer interested in producing a more 
efficient refrigerator at minimum cost. 
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Building Lighting into the Mac 


Why not designed-in lighting for the 
appliance, commercial device or ma- lem. 


chine tool? There 


examples of where and how it has been 
done. Here is a sound guide to some 


HAT the demand for individual 
lighting on the machine is very 
real has long been evidenced by 
the makeshift attempts of the work- 
men in shops and factories to attain 
it by the use of drop lights which 
they have tied to their machines so 
as to illuminate the work being done. 
These lights, with their unprotected 
cords, constitute a real danger from 
short circuits due to broken or abrad- 
ed wires, while the custom of tying 
paper around half of the lamp bulb 
to form a shade constitutes a definite 
fire hazard. In the case of certain 
domestic appliances conditions are 
often no better. 
Manufacturers of appliances, tools 
and machinery are, however, devot- 
ing more and more attent:on to prop- 


are outstanding 


er localized lighting, and some real 
advances are being made, although 
there is still much opportunity for 
development and improvement. 

One of the first installations to 
yield to built-in lighting was the sew- 
A small bulb, usually 
of about twelve watts capacity, is 
permanently attached to the arm of 
the machine and provided with a 
semi-circular shade so that the light 
is concentrated onto the table and at 
the same time shaded from the eyes 
of the operator. The same principle 
is applied to the larger, manufactur- 
ing sizes of machines except that a 
larger bulb is employed and the lamp 
and shade are flexibly supported on 
a bracket so as to allow adjustment 
of the light to any desired spot on 


ing machine. 


ine 


fundamentals in approaching the prob- 
Applications are expanding as 
electrical designers further appreciate 
the possibilities of thus improving the 
service of thoroughly modern products. 


the machine table. The light, being 
connected to the same circuit as the 
machine motor, is under control of 
the main switch so that whenever the 
motor is shut down the light is extin- 
guished, but so long as the motor is 
in operation adequate lighting of the 
work is insured. 

In the electric refrigerator localized 
lighting has brought great conven- 
ience and advantage. Now practical- 
ly all electric refrigerators, and many 
not electrically operated, are provided 
with a lighting fixture built into the 
food chamber and so placed that the 
entire interior is illuminated while the 
light itself is completely shaded from 
the eyes. This light is connected 
through an automatic switch so that 
it is lighted only when the refrigera- 


WHERE BUILT-IN LIGHTING IS USED TO ADVANTAGE. 


National Cash Register 


General Electric 


DOMESTIC STORE 


Vacuum Cleaners 
Sewing Machines 
Refrigerators 


Show Cases 


Ice Boxes 


Washers Window Displays 
lroners Vending Machines 


Ranges Meat Slicers 


Alarm Clocks Wall Clocks 
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Cash Registers 
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OFFICES AND 
LABORATORIES 


Mimeoscope Frames 
Adding Machines 
Dental Appliances 
Optical Appliances 
Blue Printers 

Photo Printers 
Surgical Instruments 


Challenge Machinery 


SHOPS AND 
FACTORIES 


Machine Tools 
Portable Tools 
Measuring Instruments 
Switchboard Instruments 
Bread Wrappers 
Cigarette Machines 
Time Clocks 
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MISCELLANEOUS 


Moving Picture Projectors 
Egg Candling Frames 
Microscopes 
Stereoscopes 

Advertising Displays 
Printing Presses 

Textile Magnifiers 
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illumination 





General Electric 


tor door is opened. As soon as the 
door is closed the light is extin- 
guished, so that the amount of heat 
given off by the light is too small to 
affect the efficiency of the refrigera- 
tor to any appreciable extent and the 
consumption of energy occurs only 
during the short periods that the door 
is open. 

One of the long-neglected house- 
hold appliances now receiving much- 
needed lighting attention is the kitch- 
en range. The conventional lighting 
of kitchens, to a great extent, consists 
of a single light placed in the approxi- 
mate center of the ceiling, while the 
range, sink, cabinets and other fit- 
tings are located at various sides of 
the room. As every housekeeper 
knows, most of her activities in a 
kitchen so lighted are definitely done 
in her own shadow, for a light so 
placed, instead of illuminating her 
work, obscures the very spots at 
which clear lighting is most needed. 
Modern kitchen design may call for 
side lighting, but the installation of 
built-in, individual lighting in the 
more important pieces of equipment 
means greater user satisfaction. This 
is appreciated by manufacturers of 
both gas and electric ranges, and 
many are made with built-in lighting 
in the form of a permanent fixture 
at the back of the range rising to suf- 
ficient height so that all light is cast 
directly down upon the top of the 
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Cribben & Sexton 


ACUUM cleaner with built-in 
electric head light 


range, at the same time being ade- 
quately shaded from the eves of the 
cook. 

Washing machines are now equip- 
ped with built-in lighting fixtures so 
placed that the entire interior of the 
washing tub is illuminated. Ironers 
are fitted with individual lights in a 
manner similar to sewing machines, 
so that proper lighting is concentrated 
upon the work to the great relief 
from eye strain which so often ac- 
companies any attempt to do fine 
laundry work with improper lighting. 

In addition to the great conven- 
ience provided by built-in lighting of 
household appliances, the matter of 
safety from shocks and fires should 
not be overlooked since in the home, 
even more than in the shop, any at- 
tempt to supplement permanent light- 
ing with home-made substitutes is 
particularly dangerous. Many po- 
tential causes of trouble, such as 
water, grease and excessive heat, are 
ever present, yet the average house- 
holder has but little knowledge of the 
use of proper safeguards such as rub- 
ber and asbestos insulation, water- 
proof fixtures and proper connec- 
tions, so that fire hazard is always 
present with make-shift work. When, 
however, the wiring and fixtures as 
well as the installation as an integral 
part of the machine or appliance have 
been subject to the same careful con- 
sideration on the part of the manu- 





facturer as have all other features of 
his product, safety is insured and the 
full value of individual lighting is 
attained. 


HILE portable household ap- 

pliances do not, as a general 
thing, demand the same careful at- 
tention to individual lighting as the 
non - movable equipment, some of 
them can be equipped with built-in 
lighting to considerable advantage. A 
striking illustration of ths is found 
in several of the newer designs of 
vacuum cleaners. Here a _ lighting 
fixture built into the head of the 
cleaner provides for the illumination 
of the floor space directly in front of 
the device and enables the user to see 
clearly under beds, tables and in dark 
corners. 

In commercial use built-in lighting 
features are being employed to an 
increasing extent. The most familiar 
store fixture is the show case or the 
refrigerated display box in which a 
row of tubular lights, placed under 
the coping or beneath a semi-circular 
trough, casts all light directly onto 
the contents of the cabinet without 
itself being apparent, but we are like- 
ly to find the dial of the scales upon 
which purchases are weighed illumi- 
nated by a built-in, concealed light so 
that the scale is clearly illuminated. 
The cash register also is similarly 
lighted, the lamp being automatically 
switched on whenever the drawer is 
opened. 

In business offices, laboratories, 
dental and surgical offices, and hos- 
pitals the use of built-in illumination 
for appliances and instruments is be- 
coming more and more general, and 
the list of appliances in which such 


EWING machine with built-in 
light. The adjustable arm per- 
mits Concentration of light on 
either side of the machine head 





Singer Manufacturing 
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“Bago register with 
built-in lighting. 
The figures of the 
register are illuminat- 
ed whenever the cash 
drawer is opened 


lighting is feasible is rapidly increas- 
ing. Adding machines, mimeoscope 
frames, photo- and blue-printing ma- 
chines are all improved by the addi- 
tion of built-in lighting, while optical, 
dental and surgical equipment as now 
designed employs this type of illumi- 
nation as a matter of course. In most 
appliances lights of various wattages 
for operation on the usual 110-volt 
lighting circuit are employed, but in 
some cases, such as instruments, min- 
iature bulbs operating on battery volt- 
ages of 6 or 12 volts are frequently 
used to advantage. 


N the machine tool field the appli- 
cation of built-in lighting has not 
been as fully developed in this coun- 
try as it has abroad, but its use here, 
in connection with machine tools and 
production machinery, is definitely 
becoming more general. 


HIS rotary miterer 

with the light built in 
the head offers full work 

table illumination 
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National Cash Register 


The conditions under which direct 
illumination may apply to machinery 
differ to an extent from those en- 
countered in the direct application of 
power through the built-in motor. 
The motor is rigidly mounted and 
maintains a fixed position in relation 
to the machine to which it is con- 
nected. The individual light, on the 
other hand, requires a degree of flexi- 
bility so that it may at times be 
concentrated upon different parts of 
the work or of the machine itself. 
The practice being followed is there- 
fore to build in the wiring and outlet 
box and on this outlet box to mount 
a flexible fixture so that the light may 
be swung through a more or less 
limited range to illuminate at will any 
particular point upon which it is di- 
rected. This arrangement combines 
the desirable features of a perma- 
nently built-'n installation with the 





H. B. Rouse 





Appleton Electric 


N A machine tool. The 
reel contains a flexible 
cable permitting the light 
to be pulled out for use 


flexibility that enables the operator to 
“spot” the light as operating condi- 
tions require. 

The wiring for such built-in light- 
ing should be enclosed in rigid con- 
duit extending from a permanently 
mounted connection box, for the in- 
coming wiring, to the outlet box, also 
permanently mounted, and provided 
with a cover which acts as a support 
for the flexible arm or tubing carry- 
ing the light itself. In a few cases 
of individual machine lighting it will 
be found feasible to employ a rigid 
fixture, with the light always confined 
to a predetermined area, but in the 
majority of applications the use of 
the flexible fixture is more practical. 

Wiring, connections 
should, to as great an extent as pos- 
sible, be placed on the inside of the 
machine frame both from the stand- 
point of. protection and to relieve the 
general appearance from any sugges- 
tion of something that has been added 
as an after thought. Only by such 
construction can all of the truly built- 
in advantages be secured. From the 
outside there will therefore be visible 
only the light and the fixture or ad- 
justable bracket by which it is 
carried. 

Since the lighting must be oper- 
ated from the 110-volt lighting sys- 
tem, the use of a common power and 
light circuit is feasible only when the 
power circuit is of this voltage, a 
condition which, in industrial plants, 
frequently does not prevail. For this 
reason a separate lighting service to 
the machine is generally involved, but 
this may be conveniently obviated by 
the use of a small lighting transform- 
er. In such case the incoming power 


boxes and 
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Ortleb Machinery 


OR examination of color and 

half-tone printing this magnifier, 

with built-in light, is especially 
useful 


service is brought to a common junc- 
tion box from which both lighting 
and power circuits branch. The cir- 
cuit for lighting then runs to the 
lighting transformer, which is mount- 
ed at some out-of-the-way but ade- 
quately ventilated part of the ma- 
chine. At this transformer the 220, 
440 or 550 volts of the power supply 
is cut down to the 110 volts required 
for operating the lights. From this 
transformer, wiring is then run to 
the points at which the light or lights 
are to be mounted. 

In the application of individual 
lighting the reflector as well as the 
lamp should receive careful consid- 
eration. Where the illumination is 
to be general over an extended sur- 
face the ordinary half-shade reflector 
may be found satisfactory, but when 
more illumination is 
needed the bowl, the symmetrical or 
the elliptical angle type of reflector 
will permit the centralization of the 
light upon the particular area desired. 

The lamp itself should be chosen 
to give good clear illumination but 
should not be of too great intensity, 


concentrated 


as glaring reflections are objection 
able and must be avoided. In the 
selection of both lamp and reflector 
the machine builder will always find 
the lamp and fixture manufacturers 
ready to co-operate, and they should 
be consulted freely in working out 
any new design. ‘ 

In addition to the reflector the lamp 
should be provided with a wire guard 
to protect it against damage from 
accidental breakage if there is any 
possibility of such occurrence. All 
wiring, conduit and fittings should be 


20 


selected with a view to the conditions 
under which they are to operate. 
Where water, oil or dust may come 
in contact with any of the wiring or 
fixtures, water-proof or dust-proof 
fittings only should be employed, 
while if the machine is to be run 
where it will be exposed to explosive 
vapors, as in paint shops, gasoline 
handling plants or chemical factories, 
all parts of the installation should be 
made with explosion-resisting conduit 
and fittings in accordance with the 
rulings of the National Board of Fire 
Underwriters as specified for hazard- 
ous locations. 

For use on large machines where 
the light is employed principally for 
setting up the work it is frequently 
necessary to use portable lights which 
may be moved from point to point 
so as to illuminate top, bottom and 
sides of the work as well as various 
parts of the machine while adjust- 
ments are being made. For this pur- 
pose there has been developed a con- 
venient form of portable light which 
partakes of the built-in features in 
that it forms an integral part of the 
machine. In other words, the con- 
struction is built-in up to the outlet 
box, on which is carried a small 
spring reel. The flexible cable to 
which the light is attached is wound 
on this reel and when not in use js 
coiled within the reel housing, the 


DSOFKLE projector 

which casts a magni- 

fied outline of the 
object on a screen 











lamp only being exposed. When in 
use the cable is pulled out so that the 
lamp may be carried to any point 
about the machine that may be de- 
sired, but when not in use the cable, 
being reeled up, is entirely out of the 
way and the usual cluttering of the 
floor with loose cables is avoided. 


Ae APPLIED to miscellaneous 
devices the field tor built-in 


lighting is so wide that discussion 
may be limited to a few typical illus- 
trations. 

Moving picture projectors of ne- 
cessity employ built-in lighting as do 
such appliances as vending machines, 
egg candling frames and window dis- 
plavs. Microscopes, textile magni- 
fiers, optical and dental apparatus as 
well as many kinds of surgical instru- 
ments are further examples of the 
ever extending employment of built- 
in lighting applications. The “opto- 
test,” here illustrated, is a precision 
indicator for the rapid inspection of 
parts in mass production. <A small 
4-volt lamp, which is built into the 
head of the instrument, casts a ray 
of light down onto a small mirror in 
the base from which it is reflected 
onto the back of the transparent scale 
of the tester. As the parts being in- 
spected pass under the contact plung- 
er, variations in size from the stand- 
ard are indicated by the movement 
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NSPECTION of machined 

parts to extreme accuracy is 

possible with the 5,000 to 1 
magnification effected 
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of the tiny disc of light, with its cross 
line, up or down on the scale. The 
use of a frictionless and weightless 
beam of light in lieu of a more ma- 
terial indicating pointer permits ex- 
treme accuracy of measurement, clear 
readings on the scale being visibly in- 
dicated in ten-thousandths of an inch 
for variations from the standard for 
which the machine is adjusted. 
Another example of built-in light- 
ing which functions by reflection is 
found in the profile projector which 
is used for the study of the forms of 
gears, watch parts, cutting tools and 
similar pieces in which accuracy of 
form of tooth or cutting edge is es- 
sential. The light ray from a 12- 
volt lamp, built into the head of the 
projector, is cast down, through a 
condenser, and thence through a glass 


PTOSTAT for production in- 

spection. The built-in lighting 

system casts an illuminated spot on 
the scale 





object table, onto a mirror in the base 
ot the instrument. 


From this it is 
reflected back onto a glass screen. 
The gear or other object having been 
placed on the object table, its shadow 
or profile is reflected to the screen 
greatly magnified in size so that its 
details may be studied, measured or 
traced as desired. By use of an as- 
sortment of objectives, magnifications 
of from ten to one hundred times the 
size of the object being inspected are 
obtained. Glass scales, properly grad- 
uated, permit accurate measurements 
of the profile of the object. By the 
addition of an auxiliary fixture, also 
built in, the under side of the object 
may be illuminated so that its fea- 
tures, also magnified, appear upon 
the screen. 


George Scherr 





First Aid In Selecting Electrical Sheet 


HOUGH certain alloys other 
than silicon-iron, notably nickel- 
iron, are being used in the elec- 

trical field where high permeability is 
an important consideration silicon- 
iron sheet and strip magneto core 
materials still offer the main basis of 
electrical manufacturing requirements. 

Ferro-silicon added to the molten, 
open-hearth furnace charge in quan- 
tities ranging from 0.005 per cent for 
certain special armature sheets to ap- 
proximately 4.25 per cent for power 
transformer sheets give these electrical 
sheets their characteristics of high 
magnetic permeability, high electri- 
cal resistance and low magnetic hys- 
teresis. Untoward influences on the 
rolling and mechanical properties of 
the metal that can only be overcome 
by closely controlled heat treatment 
and other precautions are at the same 
time created. While 
progress has been made in the last 
few years in the rolling of silicon 
steel, the character of the material 


considerable 


is such that automatic mass produc- 
tion, brought to a high degree of effi- 
ciency in the rolling of plain carbon 
and most alloy steels through the 
advent of the so-called continuous 
mill, is subject to sharp limitations 
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when it comes to silicon steel. Me- 
chanical properties of ordinary steel 
sheets are improved chiefly by cold- 
rolling. Electrical sheets are hot- 
rolled, and up to the time when, four 
years ago, electrical strip made its 
debut, cold-rolling was thought to be 
impossible in the manufacture of mag- 
netic core materials. Even this ad- 
vance, however, does not permit of 
that uninterrupted flow through the 
mill that makes possible mass output 
in the case of ordinary carbon steels, 
normalizing to remove the strains in 
the silicon steel and annealing to 
eliminate coil-set, after the electrical 
strip steel has been box-annealed in 
coils, calling for the sort of control 
in which vigilance and skill of the 
operatives are paramount factors in 
regard to quality. 


Improvements in steel mill proced- 
ures to offer progressively better 
electrical sheet to the manufacturer 
of motors and transformers contin- 
ues. A brief guide to the selection 
of the right grade for the purpose. 


Electrical designers and production 
engineers in general recognize that for 
practical purposes unnecessary exac- 
tions in the way of either electrical 
or mechanical properties entail need- 
less expense. There are few applica- 
tions in which it is not possible to 
give a proper rating to the relative 
importance of electrical performance 
and of the metals, blanking proper- 
ties, upon which depends die-life and, 
therefore, cost per unit of finished 
assemblies. Core loss values have 
been whittled down so impressively 
in the last few years that extreme 
performance guarantees are frequent- 
ly expected to be paired with the 
greatest possible die economy. A ra- 
tional compromise, based on the func- 
tion of the finished product, is nearly 
always possible. 

Electrical sheets and strip are sold 
on a basis of core-loss and certain 
other specific performance guarantees. 
The buyer, therefore, gets exactly 
what he pays for in the way of watt 
loss protection and blanking quality. 
False economy, prompting the pur- 
chaser of sheet to substitute for a 
grade best suited for his product one 
not quite adapted to his needs al- 
though giving good service in less 
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A QUICK GUIDE TO ELECTRICAL SHEET USE 


importance. 


employed. 





exacting applications, is perhaps the 
major cause of sheet-user-manufac- 
turer misunderstandings. 

While the silicon content of elec- 
trical sheets and strip determines to 
a considerable extent their usefulness 
in a given application, other factors 
affect final magnetic performance. 
The right sort of heat treatment must 
have first place among these. The 


For radio transformers. 
good surface insulation, and reasonably good permea- 
bility. No. 26 Gauge generally used. 


For power transformers, where core-losses are of prime 


Field of Application 


Direct current rotary machinery and low efficiency alternat- 
ing current designs 


For most motor designs 


High efficiency rotary machinery—alternators, generators, 
synchronous motors and high density applications. Also 
for transformers to have relatively high core losses and low 
efficiency, usually with high operating temperatures. 


Best material for filter chokes (smoothing reactors) in power 
packs of radio receivers, since it has the highest permea- 
bility of all grades in that range of performance. Also 
used in motor fabrication, fabricates easily. Also used for 
high-polarized speaker input transformers where No. 24 
Gauge is best. 


Stators of induction motors. Sometimes used for radio 
receiver power transformers. 


Good punching characteristics, 


Used wherever high permeability or good punching charac- 
teristics are necessary, as audio transformers, (and other 
forms of audio coupling units). No. 26 Gauge generally 


electric furnace has made _ possible 
carrying out heat treatments under 
conditions of almost foolproof tem- 
perature control, but the expert steel- 
treater still has abundant opportunity 
for valuable service in improving the 
physical condition of silicon steels. 
Special thermal treatment makes pos- 
sible in some applications the use of 
a much lower silicon content metal 


than would otherwise be necessary, 
By the same method it is sometimes 
possible to impart out-of-the-ordinary 


magnetic properties to electrical sheets 


intended for laminations in special 
types of equipment. While silicon is 
much more difficult to control than 
are other minerals that enter into 
alloy steels, chemical composition of 
magnetic core materials may also be 
adjusted by an expert metallurgist to 
fit particular requirements. 

Aside from magnetic efficiency, the 
properties bearing on the cost and 
ease of blanking operations come in 
for the principal consideration of the 
buyer of electrical sheets and _ strip. 
Uniformly clean material, free from 
iron oxide scale, prolongs die-life, 
necessitates less die-grinding, results 
in fewer burrs, clean slots, and, there- 
fore, fewer defective and wasted lam- 
inations and enhanced assembly eff- 
An important factor is also 
the flatness of electrical sheets for 
efficient stacking. Producers of elec- 
trical strip state that they have com- 
pletely overcome all difficulties per- 
taining to coil set and that this trouble 
has been so thoroughly eliminated 
that their material is on a parity in 
this respect with sheets, permitting 
the strip to be fed in perfectly flat 
form from coils into punch or blank- 


ing presses. 


ciency. 


applications, manufac- 
turers of electrical sheets recommend 
the annealing of laminations after 
stamping. 


In some 


The accompanying tabulation of 
uses was prepared from data compiled 
by the Allegheny Steel Company. 





Productivity and Prosperity 


4I—-\ URING the current business 

depression there has been a 
large increase in the output of indus- 
states the 
National Industrial Conference Board 
in a study undertaken for the Nation- 
al Machine Tool Builders’ Associa- 
tion. “It is a serious mistake, how 
ever, to assume that the efficiency of 
labor and capital would remain at 
this high level in the event of a genu- 
ine business revival which would lead 
to re-employment of less efficient 
workers and which would relieve 
management from the necessity of 


try per worker employed,” 


92 


a firm policy of rigid economizing. 

“Along with the vast mechaniza- 
tion of industry the number of 
workers during the period 1899 to 
1929 increased 110 per cent, while 
hours of work per week were re- 
Despite the 
vast increase in the output per man- 


duced only 15 per cent. 


iour and a relatively small reduction 
in hours, the percentage of unem- 
ployment was smaller during the 
post-war period from 1923 to 1929 
than in 1899 or 1904. While it is 
true that the decrease in hours may 
have been to some extent responsible 


for maintaining the volume of em- 
ployment, this decrease is small com- 
pared to the increase in the produc- 
tivity of industry. 

“The effect of this increase in pro- 
ductive power was an enormous in- 
crease in the standard of living from 
1899 to 1929. At the turn of the 
Century the possession of an automo- 
mobile was a distinctive mark of af- 
fluence, while today millions of peo- 
ple in moderate circumstances enjoy 
this luxury. 
dreamed of, and electric refrigerators 


Radio sets were un- 


were unknown except possibly in 
scientific laboratories and their use, 
such as exists today, was little more 
than a fantastic dream.” 
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As the Editor Sees lt— 


S by item, the electric 


ward Perfection 
“ way has penetrated into 


of the Ideal Home. 


the American home. In 
the past few years it 
has been the all-electric kitchen which received the 
major attention for it was there that the housewife 
did her most concentrated and time-consuming, 
routine labors. It almost seemed as though the ideal 
had been reached, but the crowning if not final 
touch has just been given. 

Good-by to messy kitchen refuse. Good-by to the 
garbage man. The newest of electrical aids replaces 
a section of the drain pipe that leads from the sink 
but permits almost every sort of kitchen waste, in- 
cluding fruit skins, chicken bones and chop bones, to 
depart by way of the drain with impunity and 
despatch. The motor-driven grinder quickly reduces 
the solids to a fine pulp which is washed down the 
drain with tap water. Operating costs are low with 
the short-time service of a 4% h.p. electric motor and 
service tests indicate a high degree of user satisfac- 
tion. No housewife needs to be told how interesting 
and important an adjunct this device may be toward 
a more convenient, more sanitary and pleasanter 


APPILY, at least 
for business, 


American industrialists 


household economy. 


Prospects for Better 


Business in the Fall. appear unwilling to 
longer wait upon the 
caprices of political administration. With NRA 
discredited and abandoned, with the objectives of the 
Administration becoming more and more clearly de- 
fined, and the conflict between reform and _ social 
planning on one hand and the Constitution on the 
other clearly indicated, business has gone back to 
business. Merely through having survived intense 
physical and mental strains we acquire powers of re- 
sistance and immunity which previously seemed not 
to exist; and business has done that very thing. 
Everywhere, among the leaders of industry, is 
there apparent a hopeful feeling for the intermediate 
future. Just that hopeful feeling is about all that 
stricken activity needs. Every other condition and 
attitude for recovery exists and has for sometime. 
Of course, the depression is not yet far behind. 
There are many obstacles still to be surmounted, 
many difficulties to be overcome. It is still possible 
for radicalism to plunge us over the precipice. But 
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now more than ever during these past six years of 
adversity are business men ready to act in accord- 
ance with their deep-seated convictions. 

Briefly, a most encouraging moment. 


T IS indeed surpris- 
| ing that though 
manufacturers have 
discussed the matter of 
quality standards and 
performance tests for such a widely used and popu- 
lar income-producing appliance as the electric re- 
frigerator, no wide base exists by which either manu- 
facturers or public may estimate the comparative 
effectiveness of household refrigerator units. As- 
suming that a refrigerator is of a definite cubic foot 
capacity, performance as to temperature levels which 
can be maintained with specific conditions of outside 
temperature and use, the size of motor necessary to 
maintain such levels, and energy consumption to be 
anticipated under such readily specifiable conditions 
should logically be readily reducible to a performance 
basis. From this deviations might conceivably exist 


Needed—Standards 
to Indicate Quality. 


as increased cost brings a measure of better or 
poorer quality. 

It is interesting that the electric utility companies, 
through the Association of Edison Illuminating 
Companies and in cooperation with the Electrical 
Testing Laboratories, should have partially developed 
this situation long before manufacturers are able to 
agree upon a program, even though the latter have 
long had the matter under discussion. 


UILT-IN motors 
And Why Not are today accepted 
Y as a logical refinement 


Built-in Lighting? in appliances, devices 

and machine tool manu- 
facture. The same may be said, to almost the same 
degree of applicability of control devices for those 
electrically operated products. Lighting, a long- 
proven adjunct to better working conditions, better 
production, reduced cost and even more contented 
workers, has yielded only recently with but fitful 
examples to this idea. 

It is a pleasure to present in this issue typical ex- 
amples of forward thinking in electrical product 
design where the built-in-ness of lighting is empha- 
sized. There is a definite place in American in- 
dustry and life for the wider application of the 
built-in principle in lighting. 
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Where to Use High Speed Motors 


motor speeds in excess of the maximun 


of 3600 rpm. 


ion motors at OO 


ot 


PPLICATION © of 
motors to a wide variety of 
te ols 
offers a wide field for the use of frac- 


built-in 
appliances and small 


tional horsepower motors capable of 
operating at speeds higher than that 
of the induction type motor the speed 
of which at 
quency, is limited to 3600 rpm. Such 


normal 60-cycle fre- 
motors are of the series wound type 
the operating speeds of which may 
be as low as 3500 rpm. or as high as 
15,000 rpm. The actual speed of this 
type of motor depends upon the load 
which it is carrying and while 15,000 
represents the no load, or very light 
load speed, they are usually designed 
to give their rated horsepower out- 
put when running at speeds some 
where between 5000 and 10,000 rpm 

In the series motor the field wind- 
ing is connected in series with that 
of the armature, or rotor, and the 
construction is practically the same 
whether it is designed for alternating 
or direct current. 


For operation on 
alternating it i 


current 1 1s necessary 


that the field have a laminated struc 
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ootainadie 


. Y 


cles. The series- 


small tools may wound, universal 


5 ,O00 


between 


| 
‘ i ‘ 
WITA INGQUC- 


teristics 


fields of greatest 





ture and when so built the series 
motor will then operate on either 
alternating or direct current. Such 


motors are classed as universal and 
are suitable for use on all types of 
appliances or tools in which a varia- 
limited 
alternating and direct current speeds 


tion, to a degree, between 


is not objectionable. The use. of 


series-universal motors makes a 
strong appeal to the appliance manu- 
facturer in that the completed appli- 
ance may be placed in stock and be 
available for immediate use regard 
less of t 


le current upon which it is 


To perate. 


IELDS and punchings. A, con- 
centrated pole, non-compensated 
B, distributed field, 


compensated series motor 


series motor. 


Vu estingnouse Lilec. « 


advantages 





..: seuss 


! 
serves well 


and 10,000 rpm. 


motor 


Here is a guide to its service charac- 


limitations ana 


ariving usefulness 


ARTS of one 

series-univer- 
sal motor as sup- 
plied for built-in 
application 


As the speed of series motors de- 
pends upon the loads which they are 
called upon to carry, the commercial 
ratings given to this type of motor 
represent the horsepower they are in- 
tended to 
rated speed. 


carry when running at 

If the load is below this 
figure the motor will run at a speed 
higher than its rating, and if the load 
is greater it will run at a slower 
speed. If no load at all is placed on 
a series motor its speed will be exces- 
sive, for which reason series motors 
are generally direct connected to the 
devices which they are to drive so 
that when there is no working load 
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load 


on the appliance the initial load of 
running the appliance unloaded will 
be sufficient to prevent the attainment 
of dangerously high speeds under 
normal conditions. 


The varying speed characteristics 
of this type of motor make it neces- 
sary that series motors shall be 
chosen as closely as possible to cor- 
respond with the actual loads which 
they are to carry in order that the de- 
vice or appliance will operate at the 
speed desired. For this reason most 
careful tests should precede the selec- 
tion of the motor and as long or 
short operation periods, — referred 
to later, must also be considered it is 
becoming common practice for the 
appliance manufacturer to submit his 
product to the motor builder so that 
tests under actual operating condi- 
tions may enable the motor builder 
to select a motor on the basis of the 
actual work it is to do rather than on 
that of horsepower rating. This is 
yf considerable importance. 


The simplest form of series-uni- 
versal motor is the non-compensated 
tvpe or concentrated pole motor. In 
this form the field yoke is provided 
with two poles, integral with the yoke 
laminations, which are fitted with a 
pair of form-wound field coils similar 
to the conventional direct current 
motor. The complete field and one 
of the field punchings are shown in 
an accompaning illustration. This 
tvpe of motor is used in the smaller 
ratings, usually of 144 horsepower and 
below, and where a close correspon- 
dence between direct and alternating 
current speeds is not an essential re- 
quirement. It is generally used for 
the higher speed ratings of 8500 rpm. 
and above. 

For higher horsepowers and for 
lower speeds the distributed field, or 
compensating wound, motor is em- 
ployed. This type uses stator or field 
laminations similar to those of the in- 
duction motor with windings placed 
in slots. 
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PEED curve, with a.c. and d.c., 
of non-compensated series mo- 
tor. For a compensated motor the 
curves would lie closer together and 
would merge at about 5000 rpm. 


N INHERENT characteristic of 

universal-series wound motors 
is that when operating on a corre- 
sponding load the speed with direct 
current will be somewhat higher than 
that attained when operating on alter- 
nating current. As shown in the ac- 
companying representative curve for 
universal-series motors with non- 
compensated windings a motor which, 
under a given load, runs at a speed of 
2500 rpm. with alternating current 
will, when operating under the same 
load on direct current, run at about 
5000 rpm. As the speed increases 
however this difference decreases so 





ERIES motors with other integral 
elements. A, with a built-in gear 
reducer. B, with fan and flange for frame 


mounting. C, as a compressor unit. 
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that an alternating current motor 
rated at 6000 rpm. will, under the 
same load, have a speed increase on 
direct current to but 7000 rpm. 
When the motor is rated at 9000 and 
above the two speed curves converge 
and the speed with alternating or 
direct current is practically the same. 
For this reason the non-compensated 
motor is employed on these appli- 
ances in which high, full-load speeds 
are desirable. 

With the compensated wound 
motor, while the curves diverge as in 
the non-compensated, the difference 
is much less and the point of converg- 
ence occurs at about 4500 rpm. This 
allows the series-universal, compen- 
sated motor to be used on appliances 
where lower driving speed is desired. 

Where corresponding speeds are 
required they may be attained by the 
insertion of resistance in the circuit 
when the motor is used on direct cur- 
rent and thus reducing the speed to 
that obtained from alternating cur- 
rent operation. Universal motors 
may also have the winding provided 
with taps so that the strength of the 
field may be adjusted to give cor- 
responding speeds when used on 
either current. 

When constant speed and close 
regulation is of primary importance, 
as in the case of operating moving 
picture projectors, delicate dental and 
surgical instruments, etc., the uni- 
versal-series motor is provided with a 
governor by which the speed may be 
adjusted within very close limits and, 
when so adjusted, the operating 
speed will remain constant regardless 
of changes in load. The subject of 
governors for series motors was 
treated in detail in the January, 1935, 
issue of ELectRIcCAL MANUFACTUR- 
ING. 

A motor for intermittant duty may 
naturally be smaller for the same 
power output than one which is to be 
subjected to continuous operation. 
With this in mind motor builders 





have adopted two rating classifica- 
tions. The short service, or short 
hour rating, is applied to motors 
which are to be used for periods not 
exceeding two hours to be followed 
by a period of rest in which there 
will be sufficient time for the motor 
to cool down to or near room tem- 
perature. The long service, or long 
hour, rating is given to motors which 
are to operate continuously for peri- 
ods exceeding two hours. 

Typical of the class of apparatus 
for which the short service rating is 
used are vacuum cleaners, hair dry- 
ers, egg beaters and similar devices 
which are seldom used for as long as 
two hours at a time and generally for 
much shorter periods. Ventilating 
fans, oil burners, and tools for indus- 
trial purposes should, on the other 
hand, be equipped with the long serv- 
ice rated motors, since they may at 
times be operated for long periods or 
continuously. 


DVANTAGES to be gained by 

the use of the high-speed, series 
motor for built-in applications are 
two-fold. 

First, such motors provide the high 
speed that is demanded for the direct 
operation of the driving shaft of the 
machine or appliance which they are 
to serve. Mechanically such motors 
may be attached by bolting to the side 
or end of the frame, but it is the more 
general practice for the motor builder 
to supply only the motor parts, con- 
sisting of stator, rotor and necessary 
brush rigging, while the support for 
the stator and brush rigging, as well 







Alternating Current, Direct 


DOMESTIC 


Adding Machines 
Mimeographs 
Addressing Machines 
Typewriters 

Envelope Sealers 
Envelope Openers 
Erasers 

Card Punches 
Numbering Machines 
Billing Machines 
Check Protectors 
Postal Permit Machs. 
Air Brushes 
Revolving Signs 
Dictaphones 
Window Displays 


Vacuum Cleaners 
Hair Dryers 
Vibrators 

Egg Beaters 
Batter Mixers 
Juice Extractors 
Ice Cream Freezers 
Drink Mixers 
Coffee Grinders 
Dish Washers 
Fans 

Knife Polishers 
Sewing Machines 
Floor Waxers 
Health Exercisers 


Oil Burners 


Current, or 


Volts, Alternating Current. 6, 12, 32, or 110 volts Dwect Current. 


OFFICES & STORES |SHOPS & FACTORIES 


Speed Lathes 
Tapping Machines 
Buffers 

Center Grinders 
Die Grinders 
Commutator Grinders 
Portable Grinders 
Portable Drills 
Wire Strippers 
Cloth Cutters 

Air Compressors 
Engravers 

Key Cutters 
Ruling Machines 
Paint Mixers 
Routers 


as bearings for the rotor shaft, are sup- 
plied by the machine builder as a part 
of his construction. The rotor shafts 
of built-in motors of this type are 
usually designed for ball bearings. If 
sleeve bearings are to be used the 
details should be checked with the 
motor builder to insure proper shaft 
length for this purpose. As built-in 
application often provides for but 
limited natural ventilation, it is usu- 
ally desirable for the machine or ap- 
pliance manufacturer to supply a fan, 
or fans, to be fitted to the rotor shaft 
so as to increase the circulation of air 
over the motor windings. 

Second, the high-speed motors 
with built-in construction offer com- 
pact dimensions combined with light 
weight. This makes them particu- 
larly suitable for the ‘operation of 
portable appliances in which light 
weight is most desirable. 

When a reduction in speed between 
the motor shaft and the driven shaft 
is necessary, the integral gear reduc- 
tion may advantageously be em- 
ployed with a saving in cost and 
weight over that which would be en- 
tailed if a slower speed motor were 
used. Such speed reduction is ef- 
fected by spur gearing or, for very 
great reduction, by worm gearing. 
When worm gear reduction is used 
the driving shaft of the motor will 
be at right angles to the motor shaft. 
3y the use of properly selected re- 
ducers, driving shaft speeds as low 
as 200 r.p.m. may be obtained from 
motors having running 
high as 8000 r.p.m. 

There are so many classes of tools, 


speeds as 


APPLICATIONS FOR HIGH-SPEED, BUILT-IN, SERIES 
MOTORS 


Universal. 110 or 220 


MISCELLANEOUS 


Vending Machines 
Sirens 
MotionPictureProjectors 
Mechanical Toys 
Horse Clippers 
Hedge Trimmers 
Floor Sanders 
Floor Polishers 
Sign Flashers 

Bone Saws 

Cast Cutters 

Dental Equipment 
Cellar Pumps 

Hat Cleaners 
Phonographs 

Shoe Polishers 




















































appliances and machines successfully 
operated by these small series-univer- 
sal motors, and the range of their ap- 
plication is so wide, that but a few 
typical cases need be illustrated. The 
accompanying table gives a number 
of the more common usages, but, 
with the general principles of design 
and the operating characteristics 
known, the appliance manufacturer 
may readily work out the details of 
application of this type of motor to 
any device which he wishes to oper- 
ate. In so doing he will find the mo- 
tor manufacturers ready to cooperate 
to the fullest extent. 


Advantages of Stock Motors 


If the prospective sale of the ap- 
pliance so equipped does not at the 
beginning warrant manufacture in 
quantity production it is of course 
desirable to design the device to ac- 
commodate the motor builders’ stand- 
ards. This reduces cost, insures 
prompt deliveries and permits easy 
replacement when such may become 
necessary. 

On the other hand, if manufacture 
of the appliance or device is sufficient 
to permit ordering the motors in 
large quantities, it is the usual prac- 
tice to have the motor builder supply 
the motors with shaft extensions spe- 
cially constructed to suit the partic- 
ular device with which the motors 
are to be used. The shafts may 
therefore be long, short, tapered or 
threaded as may be best suited to the 
device manufacturer’s design. 

In many cases the motor builder 
will include with the motor some of 
the attachments which, being manu- 
factured in quantity, he can supply 
at a lower cost than they can be 
made by the device manufacturer. 
Such combinations are of the motor- 
fan type where the motor is provided 
with an end flange, ready for incor- 
poration into a vacuum cleaner or 
other appliance where an air flow 
under small pressure is desired. For 
heavier up to twenty 
pounds, the end shield may be con- 
verted into a which is 
suited for use as an integral unit in 
the construction of paint sprayers, 
lacquerers, insecticides and_ similar 
portable appliances. 

The majority of series-universal 
motors are built for 110-volt service, 
single phase, so that they may be 
operated on the lighting service. 
Frequently they are used for driving 


pressures, 


compressor 
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Small portable grinder 





Chicago Wheel & Mfg 


SOME CHARACTERISTIC 
APPLICATIONS 


Low-voltage siren 





Domestic kitchen aid mixer 
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oil pumps and air compressors, or for 
performing some other of the aux- 
iliary functions on machine tools in 
industrial service, in which case they 
are supplied with 220-volt windings 
for operation on the regular shop 
power circuit. 

In the smaller sizes they are also 
obtainable with 6, 12, and 32-volt 
windings for use on dry or storage 
battery circuits. When employed for 
operating horns, sirens, shield wipers 
or other automotive accessories they 
are wound for low voltage operation 
on the ignition battery and are of 
course rated for short period service. 


Portable drill, series-universal powered 


Hamilton Beach 








Portable router-shaper 





Stanley Electric Tool 


Stanley Electric Tool 


Miner-Bradley Mfg 





New Designs 


To meet and create new markets as 

well as to hold old ones the electrical 

manufacturer must and does keep 

alert in the use of new and better 

engineering, appearance, materials 
and service. 





Vonnier B 


Smooth and sleek as a rodern, 
well-designed appliance, this 2C0- 
2000 lb. capacity electric hoist is 
as effective as it looks. Fully pro- 
tected against operating con- 
tingencies it is also of fully 
cessible characteristics. 
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Yes; it is a vacuum clean- 
er. Electrikbroom, the 
Electric Broom Corpora- 
tion calls it. Instead of 
the familiar cloth bag this 
device uses a_ molded 
Bakelite cup which emp 
ties like anashtray. Very 
light, only 6 lbs., it may 
hang on a hook when not 


in use. 





Hobart Manufacturing 


Equipped with the Air-Whip attachment 

this new Hobart 15-qt. food mixer brings 

extraordinary results through the intro- 

duction of air at the bottom of the 

mixing bowl while mixing, beating and 

whipping are in progress. Faster and 
better work is the result. 


Faster, better-controlled, reduced- 
fatigue ironing with improved 
results and full temperature control 
is the accomplishment of this new 
Lady Dover Automatic iron. 





Specially designed 
for the average 
home of six or 
seven rooms this 
new Tempered- 
Aire unit delivers 
filtered humidified, 
circulated warm 
air, in conjunction 
with its incorpo- 
rated oil burner, 
and basement 
cooled air in 
summer. 





. 
. 
- 
. 
. 
. 
. 
, 
. 
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Samson-U nited 


Dadasiet Not only does this “Lifto” auto- 

matic waffle iron have indicating 

lights for three bakings of waffles 

but the raising of the cover lifts 
the waffle too. 
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Novel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress. 






Designed to heat electrically, tapered studs made from 

screw machine stock for subsequent hot-forming in a 

ress, this almost wholly automatic machine has a 
capacity of 1000 heated studs an hour. 





Emphasizing the features of noise- 
lessness, positive power, freedom 
from vibration, finger-tip control, 
elimination of fumes, oil, grease 
and fire hazards these electric 
boats are provided with dual 
motors and twin screws. Three 
speeds forward and reverse. Op- 
erating cost 15-60 cents a day. 
Battery-operated of course. 


This “‘stream-lined” soaker type 
milk bottle washer has a capacity 
of 24 thoroughly cleansed and 
washed bottles per minute. One- 
man operation. Bottles are under 
constant soak and wash, pre- 
rinsed, given alkaline soak and 
wash, sterilized, and, are not 
a scratched or broken. 


By means of a microphone on the 
bridge, or elsewhere, officers on ships 
may communicate through loud- 
speakers to all staterooms, public 
rooms and deck areas with this new 
invention of the Guided Radio Cor- 
Sturdy-Bilt Equipment poration. Foremost feature is the 
elimination of wiring; the ship's 
steel work serves for all electrical 
linkages. 





Latest of electric bridge tables, this cardless 
device is motor-operated and incorporates a 
built-in lighting system at each position. 
Bridge, with medallions, may be played out 
f-doors. Shuffling by hand eliminated. 
Medallions outlast many decks of cards. Halbran 
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For Most Effective Use 


of Specialty Transformers 


Many electrical appliances, devices and 
machine tools can be designed to oper- 
ate more effectively and to better pur- 
pose if voltages other than those ordi- 


HAT the user of small specialty 
transformers may select the 
proper equipment to insure 

maximum satisfaction in the desired 
service it is necessary that certain 
fundamental facts be appreciated. 

Small specialty transformers have 
an output of 11% kv-a. or less and are 
of the self-cooled type. They have 
a primary winding, usually for 600 
volts or less, and one or more sec- 
ondary windings. It is not unusual to 
have 5 or 6 secondary windings of 
various voltages and current capaci- 
ties on the same transformer. They 
are either step down or step up volt- 
age ratio types. 

The step up voltage type are for 
service on such applications as neon 
signs and oil burner ignition. The 
step down type may be conveniently 
divided into two general classes; one 
for service voltage changes such as 
from 550, 440 or 220 to some lower 
one as 110 volts; the other for chang- 
ing a service voltage usually 220 or 
110 volts to some lower control volt- 
age. In a majority of cases this con- 
trol voltage is 24 volts or less. 

There is on the market at the 
present time a line of transformers 
known in the trade as signaling trans- 
formers designed to supply the de- 
mand for the control class of 
transformers. This line of trans- 
formers is designed to operate on 110 
and 220 volts and deliver voltages 
of 4 to 24 volts in steps of 4 volts. 
This line takes care of a wide field 
of applications especially where but 
a comparatively few transformers are 
required. However, in cases where 
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By Theodore Whitehead 


Control Engineering Dept. 
Westinghouse Electric 
Mfg. Company 





the transformer is to become a part 
of apparatus or equipment requiring 
a large number of units it is more 
economical to use a transformer spe- 
cially designed for the application. 

Small transformers may be ob- 
tained with all windings enclosed in 
metal covers or in the core and coil 
type for those applications where the 
transformer is to be incorporated as 
an integral part of some equipment 
and the whole is given adequate 
protection. 


EVICES for which the specialty 
transformer has already demon- 
strated its effectiveness are many. 
Some of the best known uses are for 


narily available are used. That is where 
the specialty transformer comes in. Mr. 
Whitehead tells what characteristics may 
be expected and what makes good ones. 


radios, door bells, oil burners, neon 


signs, signals, refrigerators, grid 
glow tubes, filament transformers, 


control relays, photo-cell controls, 
smoke indicators, health lamps, light 
sources on  photophones, hospital 

equipment, capacitor motors, gun- 
firing, loom stops, theater dimmer 

controls, meter lamps, toys, potential, 
current and step down transformers, 
fuel pumps, elevator controls, ete. 

Items of major importance, about 
which the user of small specialty 
transformers should be informed, 
are : 

1. Iron and copper losses, which af- 
fect efficiency and temperature 
rise. 

2. Voltage regulation, 
pends mainly upon magnetic leak- 
age and coil resistances. 
Iconomic considerations, includ- 
ing first cost, operating cost and 
useful life. 

Losses and temperature rises 
are not usually as important in the 
case of small specialty transformers 
as with the larger oil-cooled distribu- 
tion-type transformers. Since the 
ratio of radiating surface to output 
decreases with transformer size, the 
question of temperature rise of small 
specialty transformers is not compli- 
cated. There are other factors intro- 
duced, however, which require con- 
siderable knowledge and skill on the 
part of the designer. 

The efficiency of a transformer is 
the ratio of the output to the output 
plus the losses. The losses are the 
copper and iron losses. The copper 
loss of a transformer is the energy 


which _de- 
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loss in the windings when the trans- 
former is loaded. The iron loss of a 
transformer is the energy required to 
magnetize the iron circuit. Refine- 
ments of design require consideration 
of the application in properly pro- 
portioning the iron and copper losses. 
For some applications the transformer 
must operate a major portion of the 
time on light load. For such serv- 
ice the core loss is the important ele- 
ment in operating efficiency, and the 
user should select a transformer hav- 
ing a low core loss, and not neces- 
sarily the one having the lowest full 
load efficiency. In other cases the 
transformer operates most of the time 
at full load, and in this case the trans- 
former with the lowest full load ef- 
ficiency should be selected. In a 
standard line of small transformers 
designed for general application these 
factors have to be balanced. 

Much has been accomplished in the 
last few years in the way of improved 
transformer materials. Silicon steel 
is now available with losses which 
would have been thought impossible 
a few years ago. Several high per- 
meability alloys have been developed 
with losses far below those of the 
best silicon steel. Some of these al- 
loys can be used in instrument trans- 
formers and some special transform- 
ers to advantage, but their present 
high cost bars them from general 
transformer use. 

Regulation of a transformer is 
defined as the change in secondary 
voltage from no load to full load in 
terms of full load voltage. It is gen- 
erally, though not always, desirable 
to obtain good regulation in trans- 
formers. The regulation of a trans- 
former is affected not only by its own 
characteristics, magnetic leakage and 
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coil resistances, but is also affected 
by the load circuit. On a unity or 
lagging power factor load circuit 
there will be a secondary voltage 
drop. With a leading power factor 
load the voltage drop may be nil or 
there may even be a voltage rise. 

In certain applications such as the 
operation of oil burner ignition and 
neon signs, a transformer having ex- 
ceedingly poor voltage regulation is 
required so that the transformers will 
not be injured by overload on sec- 
ondary short circuit. Such applica- 
tions are special and require special 
transformer construction. 

It is often desirable to know the 
effect of operating a transformer on 
a line delivering a voltage slightly 
higher or lower than the normal rat- 
ing. This is best shown by an ex- 
ample. If we consider a transformer 
normally rated at 115 volts, the per- 
formance at 110 and 120 volts will 
© approximately as follows: 

Per Cent 


Per Cent Per Cent Normal 


Normal Normal Regula- 
Volts Iron Loss Copper Loss _ tion 
115 100 100 100 
110 91.5 109 109 
120 109 92 92 


From the above it will be noted 
that the copper and iron losses tend 
to counterbalance with voltage change 
so that in the majority of cases the 
standard continuous rated small 
transformer may be safely operated 
on voltages differing slightly from 
the rated voltage, keeping in mind, 


TYPICAL small specialty trans- 

formers A, general purpose de- 

sign, B, step-up design for neon 

sign operation, etc. C, signaling 
type. 


however, that the delivered second- 
ary voltage will vary with the ap- 
plied primary voltage. 

A transformer designed for oper- 
ation at a certain frequency can usu- 
ally be operated safely on circuits of 
higher frequency and of the same 
voltage. When this is done the fol- 
lowing changes in performance oc- 
cur: (a) The iron loss and exciting 
current are reduced. (b) The cop- 
per loss is increased slightly. (c) 
The regulation is made poorer. (d) 
The temperature at a given load will 
be slightly lower. The decrease in 
iron loss will more than offset the 
increase in copper loss. The total 
loss will be smaller and hence the 
temperature rise will be lower. 

The following table will give an ap- 
proximate idea of the changes in per- 
formance that may be expected when 
operating a transformer at a higher 
frequency than normal rating. 


Designed frequency 


(S9UM) hewn 25 50 
Frequency of opera- 
tion (cycles)..... 60 60 


Per cent iron loss. 
Per cent exciting 


current ........ 10 to 20 40 to 60 


50 to 60 80 to 90 
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Per cent copper 

Na gee ea 106 101 
Per cent regulation 

100 per cent 

Pee sta iwas 102 101 
Per cent regulation 

80 per cent 

Pe eaidarkaids 12 


cyt 


107 


It is not expected that all trans- 
formers of different ratings will check 
with the above table. In general the 
operation of a transformer at a higher 
frequency than that for which it is 
designed means an inefficient use of 
the parts. In the majority of cases 
standard continuous rated small 
transformers of the type considered 
here are designed so that 60 cycle 
transformers may be _ successfully 
operated on 50 cycles and 25 cycle 


transformers may be operated on 
double voltage 50 or 60 cycles re- 
membering that the secondary voltage 
is also doubled. 

Accessibility and ventilation should 
be given consideration in locating 
transformers. Self cooled transform- 


ers depend entirely upon the sur- 


rounding air for carrying away the 
heat. They should be so located as 
to permit free circulation of air about 
them. A transformer should never 
be lifted or moved by taking hold of 


1 


the leads. It should be protected 


from dripping water or excessive 


moisture unless specially designed 
for this service. 

Economic considerations. Rigor- 
ous competition compels the manu- 


facturer using small transformers to 


give much thought to economical con- 
siderations, and due _ consideration 
should be given not only to first cost 
but to operating efficiency, length of 
life and customer satisfaction. It js 
not always wise to select a transform- 
er just because it is cheap. If a large 
number of transformers are to be 
used it is well to secure samples of 
different makes and compare them 
point for point as to insulation, im- 
pregnation, efficiency, temperature 
rise, regulation and appearance. If 
the insulation 1s weak or the working 
temperature is excessive the trans- 
former is apt to be short lived, and 
its early failure will cause a loss in 
the earning of the user. If the regu- 
lation is poor the customer will 


become dissatisfied. 





Plastic Facts — 


for the 


Electrical Designer 


ITH the number and im- 
portance of plastics con- 
stantly increasing, elec- 
trical engineers and designers may 
find it difficult to choose the best 
type without making an extended 
study of all forms available. The 
range of materials is smaller than 
with metals, however, and selection 
is not complicated, as a rule, by such 
matters as heat treatment. 

Since the word “plastic” is gen- 
erally defined as “capable of being 
molded,” it may be supposed that all 
of the so called “plastics” have this 
property. This is true in only a lim- 
ited sense. Many plastics are quite 
easily molded. Others, in the mar- 
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What the electrical design engineer 


needs to know about selecting plastics 


for specific products involves a rapid 
and constantly changing knowledge. 
Here is a summary of today's facts as 


regards some of the details of proper- 


ties, costs and usefulness of the more 


keted forms, cannot be molded, 
though in some cases they can be bent 
or shaped to some extent without 


cutting. Some of the most import- 
ant types are worked chiefly by ma- 
chining, that is, by some form of cut- 
ting operation. These types are con- 
verted by these means into almost 
any shape with the same machine 
tools used in working metal and 
wood, starting with the commercially 
available forms of the materials, 
namely sheets, slabs, rods or tubes, 
or in some instances with castings 
made close to the size and shape of 
the finished piece. 

When machineable plastics are em- 
ployed, it is not necessary to provide 


common plastics utilized in this field 


molds or molding equipment, but if 
the parts are to be made in consider- 
certain economies 

realized by 
tooling, though even this 


able quantities, 
may be somewhat 
“special” 
moderate cost can 

Molds are 
course, if the part or product to be 
Oftentimes 
molding is also the most economical 


frequently be 
avoided. required, of 
made is to be molded. 


method of production, especially in 
parts required in considerable quan- 
tities. Even molding does not of 
necessity require a large investment 
in molds, however, especially in 
classes of products which need not 
be held 


limits, as certain very 


within close dimensional 
inexpensive 
methods of making molds have re- 


Molding 


usually has the advantage of using a 


cently been developed. 
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minimum of material (as practically 
no waste of material is involved) 
and is nearly always used for in- 
tricate parts and for most parts that 
must be duplicated in considerable 
quantities. 

It should not be forgotten that 
there are some plastics which can be 
cast, much as metals are, in inex- 
pensive metal molds. The latter are 

metal form 


(equivalent to a pattern in metal 


made by dipping a 
casting) into molten lead and _ strip- 
ping the shell of metal which freezes 
around the form in such a way as to 
use it as a mold. This process has 
limitations as to the shapes that can 
be made but is extensively used in 
casting tapered handles for appliances 
and utensils and for making other 
shapes which would require much 
machining 1f cut from bar or tubular 
stock. In an accompanying table 
various plastics available are classi 


fied as to method of working. 


¢ 
YY 


AUTOMOTIVE parts, chiefly elec- 

trical, molded from Durez phe- 
nolic compounds. High dielectric 
strength, fine finish, and in some cases 
good arc resistance, are important con- 
siderations in some of these products. 








In general, the cold-molded_plas- 
tics are cheapest on a pound basis, 
but some of them are rather heavy 
and they are not so strong as some 
other types, hence for a given piece 
they are not always the least expen- 
sive. Shellac sometimes comes next in 
the scale, but its price varies widely 
with market conditions and it 1s 
suited for only a limited range of 
applications, chiefly dielectric. Phenol 
molding materials are the least ex- 
pensive of the common hot-molding 
synthetic types, especially in black 
and dark colors and when made 
wood-flour filler. 
The bright and light colored forms 


with an ordinary 


and those with more expensive fillers 
range upward in price and in some 





Common Plastics Classified by Usual Method of Working 





Usually machined from sheet, 
rods or tubes 


Moldable 





Phenol-Formaldehyde 
Urea-Formaldehyde 


Laminated phenolics 
Cast phenolics 


Cast in special 
shapes 


Cast phenolics 





Acetates* Laminated Ureas 
Cold-molding materials Nitro-Cellulose* 
Shellac* Acetates* 
Nitro-cellulose* Casein 
* These materials are called thermo-plastic and can be softened after olding or other w g 
by heating Most of the remaining materials set ently in molding or curing and cannot be 


remolded by heating Thev are called “the 
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permat 


tting plastics 


cases these forms are 





well above the 
price of the commoner forms of ureas. 
Naturally the quantities ordered have 
a bearing on price. In molding 
phenolics with wood flour filler the 
quantity price on ordinary blacks has 
ranged around 12 cents a pound for 
Several colors are avail- 
able at 16 to 22 cents. 


some years. 
Others are 
still higher in price. Some special 
types made in small quantities bring 
40 cents or more. 

Molding ureas are generally a little 
higher in price than the colored mold- 
ing phenolics, but are available in 
colors and translucencies not yet 
matched by the phenolics. In gen- 
eral, prices range from around 30 
cents a pound upward, but again 
depend upon quantity ordered, color 
and other factors. Casein, available 
only in sheet and rods and rarely 
used in electrical work comes next 
in the scale with prices, ranging 
around 40 cents a pound. The cast 
phenolics are a little more expensive. 
Most forms list around 60 to 70 cents 
a pound, but are subject to quantity 
discounts which bring the price in 
some instances down to or near that 
for casein. Acetates can be had for 
around 60 cents or less per pound 
in molding powders, but in sheet and 
bar forms are more expensive. The 
laminated phenolics and ureas vary 
greatly in price with the thickness 
of sheet, type of filler and color. 
Some large producers list most forms 
at $2 a pound but give discounts 


EFRIGERATOR cold control 

knob molded in pale blue 

Plaskon, a popular urea material 

The light and delicate color is in 

keeping with the white interior of 
the refrigerator. 
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ranging from 45 to 67 per cent on 
300-Ib. lots. In some instances the 
laminator uses less expensive resins 
than the phenolic type especially 
cresols either alone or in combination 
with phenolics for laminating, and 
this too affects price. 


What Colors ? 
A® COLOR has become increas- 
I! 


igly important in the products 
of industry it has had an even more 
pronounced effect on plastics. In 
fact, some important forms of plastics 
are able to exist commercially chiefly 
because of the beautiful colors in 
which they are available. The cold- 
molded plastics and also shellac are 
made chiefly in black and dull dark 
colors except that the refractory 
plastics, made largely from asbestos 
and cement, or its equivalent, some 
in lightish phenolics, 
though made chiefly in black and dark 
colors, can be had and are used ex- 


greys. The 


tensively in several bright and in 
some light or pastel shades. The 


lighter colors, however, are subject 
sometimes 
fade badly under light exposure. The 
ureas, though available in dark colors 
are made chiefly in light pastel shades 
and white, for in these colors, which 
are reasonably “fast,” they are more 
or less out of competition 


to some yellowing and 


with 
cheaper phenolics. 

Cast phenolics, acetates and nitro 
cellulose are available in virtually 
any color or even in colorless (water 
white) form. The cast phenolics are 
subject to some fading in sunlight, 
but have been greatly improved in 
this respect and most colors are suf 
ficiently fast for most uses. Cast 
phenolics, acetate and_ nitrocellulose 
can be had also in many beautiful 
mottled effects to match such ma- 
terials as jade, shell, rose quartz, 


onyx, marble and like products. 
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MOTOR housing and 

end fitting for a 
newly-designed electric 
hair clipper molded from 
Bakelite. Light weight, 
fine appearance and a 
pleasant feel without the 
need for an applied fin- 
ish are factors favoring 
the use of a molded 
phenolic plastic for these 
“2 parts. 


ee esren molded pheno- 
lics and laminated phenolics are 
always or opaque. 
The exception refers to some little- 


nearly always 


used transparent phenolic resins 
available without fillers. Ureas, both 
molded and laminated, are trans- 


lucent, thanks in part to the use of 
translucent cellulose fillers. This 
adds to their beauty and depth of 
color, enhancing their value greatly. 
The higher priced plastics are all 
available in still more translucent or 
even transparent 
possess a corresponding beauty and 
depth of color. 


clear forms and 
Transparency also 
adds utility in certain applications. 


LL the molding have 
smooth surfaces and all except 
the cold-molded type vield lustrous 
surfaces if formed in polished molds, 


plastics 


and this is also an asset. Cold- 
molded forms vary from a. slight 


luster to dead flat, but the blacks, 
in particular, can be polished, if de- 
All the plastics 


made in sheet, rod and tube form 


sired after curing. 


have a high luster unless purposely 
made dull. If machined, however, 
polishing is required to restore lus- 


ter. As a rule, luster is not ma 


ARTS molded from 

Plaskon for a calling 
system as installed in 
hospitals and other build- 
ings. Translucency and 
light colors are important 
factors in selection cof 
these parts. Different 
colors indicate different 
voltages and polarities 
on distribution panels 
and transparency is de- 
sired on the dome and 

pilot light cap. 


terially affected by average service, 
but weathering or subjection to ex- 
cessive heat may result in loss of 
luster. One of the important advan- 
tages of plastics is that they require 
no applied finish such as is usually 
needed on metal. This often makes 
a plastic part less expensive than an 
“equivalent” metal part. Corrosion 
is not a factor with plastics. 
RACTICALLY all plastics can 
be machined and many of them 
can be machined almost as easily as 
hard wood. Turning, milling, saw- 
ing, and other cutting operations are 
much the same as for wood and metal. 
Blanking or punching can be done on 
acetate, laminated 
phenolic and urea, and to some ex- 
tent on cast phenolic sheets, though 
some care and heating is required 
Most of the 


nitrocellulose, 


with cast phenolic sheet. 


other plastics are too brittle for 
stamping. Minor forming operations 


are possible on some plastics avail- 
able in the solid form, but 
heating is done little if any flowing 
of the material is possible. The 


unless 


thermo-plastics, such as nitrocellulose, 
acetates and shellac can be formed 
if softened by heating and they, as 
well as cast phenolics, are readily 
bent when heated. Prolonged appli- 
cation of heat makes cast phenolic 
brittle. plastics, especially 
those which soften under heat, 
are subject to “cold” flow, that 
is to permanent deformation 
or set under load even at atmospheric 
This may cause screws 


Some 


some 


temperature. 
to loosen and is an important con- 
sideration in some applications, es- 
pecially in some forms of electrical 
apparatus, but in other cases is of 
little or no moment. The thermo- 
setting materials are relatively free 


from this cold flow. 
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M’' ST plastics are not much af- 
fected by moderate heating in 
ordinary use and few are materially 
affected at any normal atmospheric 
temperatures. All the thermo-plastics 
begin to soften considerably above 
certain temperatures but in some 
cases this temperature can be raised 
greatly by special compounding. The 
thermo-setting plastics, though not 
softened by heat, start to decompose 
above certain temperatures and some 
of them are discolored or blistered 
or both before this temperature is 
reached. Prolonged heating at quite 
high temperatures, even in more or 
less “normal” service, as with heater 
plugs, for example, sometimes re- 
sults in reduced strength and _ in- 
creased brittleness. 

Cold-molded 


highest heat resistance. 


plastics have the 
Some non- 
refractory types withstand tempera- 
tures up to 600 deg. F. for longer 
periods without serious deterioration 
and some refractory types are recom- 
mended for use at temperatures up 
to 1400 deg. F. Next in heat res- 
istance are certain special molded 
phenolics with asbestos filler which 
withstand temperatures up to 450 
deg. F. In general, ureas are not 
recommended for even short ex- 
posures to temperatures above 250 
deg. F. or to prolonged temperatures 
much above 150 deg. F. The soften- 
Ing point of cellulose acetate varies 
considerably with the compounding. 
Some forms soften at 160 deg. F. or 
below and others not until tempera- 
tures of 300 deg. F. or above are 
reached. The softening point of 
nitrocellulose plastics is given as 160 
to 195 deg. F. 


Some shellac mix- 
tures soften at temperatures as low 
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as 120; others at much higher tem- 
perature. The cast phenolics are 
softened enough for bending by heat- 
ing in hot water but are rendered 
rather brittle if kept very long at this 
temperature. 


Specific Gravity 


EARLY all plastics are very 

much lighter than the lightest 
metals. The lightest of the plastics 
are the meta-styrols (which are ex- 
pensive and little used at present) 
and a resin derived from rubber 
which are only slightly heavier than 
water. (Specific gravity, 1.06). Cast 
iron runs around 7.20, steel about 
7.85 and brass about 8.40, hence it 
it evident that plastics are far lighter 
than the common 


metals. Some 


plastics are among the strongest 
materials for a given weight of any 
materials commonly employed. 


Specific Gravity of Plastics 


Cold - molded non - refrac- 


tory 1.9 to2.5 
Cold-molded refractory 2.0 to2.5 
Phenolic molded, wood 

flour filler 1.3 to 1.55 
Phenolic molded, mineral 

filler 1.8 to 2.0 
Phenolic molded, fabric 

filler 1.3 to 1.4 
Laminated Phenolic, paper 

filler 1.3 to 1.4 
Laminated Phenolic, fab- 

ric filler 1.3 to 1.7 
Cast Phenolics 12 401,33 
Urea molded 1.46 to 1.55 
Urea laminated 1.45 to 1.49 
Cellulose acetate 1.27 to 1.63 
Vinyl acetate 1.3 to2.5 
Nitrocellulose 1.35 to 1.6 
Shellac about 1.7 
Meta-styrol 1.06 


EARLY all plastics are slightly 
hygroscopic. In some cases the 


quantity of water absorbed from 


FLECTRICAL parts in which the 

decorative elements are turned from 
Catalin cast phenolic rod in a variety 
of attractive colors and grained effects. 
Most of these parts are translucent or 
transparent, enabling the user to see 
when the heating element glows even 


though the latter is covered. 


humid air is considerably greater 
than that absorbed during immersion 
in water. As a rule, the absorption 
of water in normal service has no 
adverse effects except on dielectric 
properties, but most plastics swell 
and/or crack if used in prolonged 
contact with water and are not 
recommended for such conditions of 
service. In the case of plastics which 
are usually mixed with fillers, the 
character of filler used as well as the 
type of resin employed often make a 
decided difference in the water ab- 
sorption. 


Water Absorption (in per cent by weight in 
24-hcur immersion at room temperature) 
Cold - molded non - refrac- 
tory 0.4 to 2.0 


Cold-molded refractory 3.0 to 12.0 
Phenolic molded, wood- 

flour filler 0.4 to 2.0 
Phenolic molded, mineral 

filler 0.0lto 0.3 
Phenolic molded, fabric 

filler 0.9 to 1.0 
Laminated Phenolic, paper 

filled 0.5 to 3.0 
Laminated Phenolic, fab- 

ric filled 0.7 to 2.0 
Cast Phenolics, pigmented 

(7 days) 0.16 
Cast Phenolics, crystal (7 

days) 2.0 
Urea Molded 0.4 to 0.9 
Urea Laminated 1.0 to 2.0 
Cellulose acetate 1.4 to 1.7 
Vinyl Acetate 0.05to 1.1 
Nitrocellulose about 2.0 
Shellac 0.2 
Meta-styrol zero 


Above data are as given by manufacturers and 
may not be strictly comparable, especially as area 
of exposed surface varies in different test samples 


Stren gth 


LTHOUGH plastics do_ not 

have strength equal to that of 
metals, they are in some cases 
stronger than metals in proportion 
to their weight. They also have 
ample strength as casing, housings, 
bases and other similar elements of 
light machines and some forms, es- 
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pecially those with fabric fillers, are 
strong enough for working parts 
subject to shock and are extensively 
used for gears. Most plastics have a 
tensile strength of 5,000 to 10,000 
lb. per sq. in., and some run up to 
20,000 Ib. per sq. in. tensile. As 
a rule, the compressive 
ranges from two to three times the 


strength 


tensile strength, but there are excep- 
tions both above and below these 
limits. As to strength, a great deal 
depends, especially with the molded 
and laminated 
filler employed. 
fibres, especially 
and to a lesser extent asbestos, add 
to the strength of the resin or other 
binding substance. 

In strength and toughness, the 


plastics, upon the 
Filers having strong 


fabric and paper 


laminated plastics rank highest, but 
they are not far above the molded 
type having a fabric filler. The com- 
monest form of molded 
with a wood flour filler and the 
ureas with the usual pulp filler are 
about on a par in strength. Pheno- 
lic moldings made with mineral filler 
(usually 
stronger but are also heavier. Cold- 
molded, shellac and acetate rank 
rather low in strength but are ade- 
quate for most uses in which they are 
employed. 
chosen, however, where other factors 
besides strength are important. The 
cast phenolics are also used mostly 


phenolic 


asbestos) are somewhat 


They are generally 


in applications where their strength 
is adequate but not an important con- 
sideration. Though their impact 
strength is not especially high, articles 
made from them seldom fail from im- 
pact or shatter in a fall unless they 
are incorrectly cured or are subjected 
to overheating when being worked 
during fabrication. 


Dielectric Properties 


LL plastics have from fair to 

excellent dielectric properties, 
especially when dry, and some of 
them are among the best electrical 
insulators known. The meta-styrol 
type, the use of which is almost 
wholly if not exclusively confined to 
dielectric applications, is said to be 
superior even to natural amber and 
quartz. Acetates and nitrocellulose 
plastics are also exceedingly high in 
dielectric strength, though the latter 
is rarely used as a dielectric because 
of the possibility of ignition by an 
arc. As already pointed out, all 
plastics, with the possible exception 
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of meta-styrol, are somewhat hygro- 
scopic and the degree of moisture ab- 
sorption naturally affects their dielec- 
tric properties. When saturated with 
water, some types have only one- 
tenth or less the dielectric strength 
they possess when moisture free. In 
many instances, even in_ electrical 
work, this is of no moment, as the 
insulating properties are still ade- 
quate for the requirements, but in 
others it is of much importance, and 
should be given due consideration, 
as it is in certain A.S.T.M. specifica- 
tions which require tests after pro- 
longed exposure to humid _ air. 

Tracking, or the breakdown of 
surface resistance resulting from the 
formation of a carbonized track when 
an arc or “flash-over”’ occurs, results 
in subsequent electrical leakage and 
is a fault in some plastics especially 
where use at high voltages is con- 

The phenolics have this 
Cellulose acetate is not so 


cerned. 
fault. 


affected and the same is true of some 
cold-molded plastics. 

In radio and in other high-fre- 
quency applications, the electrical 
losses in plastic insulators are of con 
siderable importance. Meta styrol 
shows the lowest loss and has found 
its chief use in radio work on this 
account. Cast phenolics rank well 
and involve lower electrical losses 
than the molded and laminated phe- 
nolics, though there is much differ 
ence as between 
different types of 
these materials. 
Some forms of 
urea and of vinyl 
acetate are also 
fairly low-loss ma 


terials. 


See also ‘‘What’s 
What in Advanced 
Plastics” page 18, 
March 1935, Err 
TRICAL MANUFAC- 
TURIN( 


HEA T-resisting cold- 

molded parts made 
from Thermoplax and, 
in the case of the light- 
colored piece at the top, 
Pyroplax, the latter be- 
ing a refractory type of 
material, all produced 
by Cutler-Hammer, Inc. 








_ plastics are poor conductors 
of heat and this property, to- 
gether with the smooth surface which 
they are generally given makes them 
pleasant to the touch. It also makes 
them good for use as_ handles on 
kitchen and other appliances that be- 
come excessively hot in service. Even 
though the plastic handle becomes 
rather hot itself in time, it can usu- 
ally be grasped without burning the 
hand as the flow of heat into the hand 
is SO slow. 

Many ot the plastics are odorless 
and tasteless as well as inert and 
quite resistant to chemical action, 
Mild acids and alkalis have little 
effect on them in many cases and 
certain plastics even resist some 
rather strong acids and alkalis. Sey- 
eral plastics are quite resistant to or- 
dinary solvents, including alcohol, to 
mineral oils, grease and soap, and 
most forms are neither corrosive nor 
corrodible. Some types resist pro- 
longed outdoor exposure with very 
little deterioration, but other types are 
considerably affected by weathering. 

Some plastics have excellent bear- 
ing properties, even with water as a 
lubricant. 

Because plastics are relatively non- 
resonant, they are sometimes em- 
ployed effectively to promote silence 
in the operation of machines where 


metal-to-metal contacts would result 
in increased noise. 
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erformance Tests 


This repair and service organization 
bases its shop tests upon the promise 
that if a piece of equipment passes its 
shop tests then it will give service, 


That Insure Satisfaction 


Ji EST the examination and 
subjection to conditions, 
either real or simulated, that 


will disclose the true character and 
ability of a person or thing.” 

Upon just that definition do we 
view our tests of repair jobs. Our 
test procedures and facilities may be 
of interest, for a recent check-back 
shows that of more than 15,000 mo- 
tors installed and pieces of equipment 
repaired by us, not one has failed due 
to defects of material and workman- 
ship. In such isolated cases as failure 
did occur, it was readily checked and 
traced to outside causes by the use 
of the portable instruments upon in- 
spection by one of our specialists. 
Thus we were not only compensated 
for doing the work over again, but 
also got the job to correct the condi- 
tions that caused the failure. 

Mounted on the front of our test 
panel are a d.c. voltmeter, a d.c. am- 
voltmeter, four a.c. 
ammeters, two red lights, one green 
light, one white light, five single-pole 
single-throw switches, three three- 
pole single-throw knife switches, three 
two-pole single-throw knife switches, 
one single-pole single-throw knife 
switch, one rheostat control handle, 
one handle for a special switch, three 
receptacles, and 20 terminal studs 
with wing nuts. Along the bottom 
edge, two heavy duty receptacles are 
mounted. Mounted in the rear of 
the board or in the space directly be- 
hind the panel are the following: one 
high tension insulation transformer of 
the air cooled type, two 10 KVA 
transformers for three phase - two 
phase power supply, one special 
switch, one d.c. field rheostat, two 
magnetic contactors, junction box 


meter, an a.c. 
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By A. J. Kaiser 


General Electrical 
Specialty Company 
Jamaica, N. Y. 


with enclosed fuse panel, and all nec- 
essary bus bars and connections. On 
the left inside enclosing panel, one 
“Nofuze” circuit breaker and a splice 
box are mounted. On the inside of 
both the right and left enclosures are 
the necessary hooks and racks for 
test loads of all sizes, together with 
necessary accessories for connecting 
the equipment that must be tested. 
Accessory to all this are three banks 
of resistor grids and a special iron 
top stand mounted on pipe frames, a 
motor generator set to supply direct 
current and a prony brake. Through 
this test board we have available the 
following power and voltage: single 
phase, 110 and 220 volts; two phase, 
220 volts; three phase, 220 volts; 
direct current in any voltage from 32 
to 550, high tension up to 2,000 volts. 
In the local area that we operate these 
are the only voltages that we have 
to contend with, therefore no provi- 
sion has been made for other power 
supplies. 

We have attempted to provide a 
lay-out scheme for our plant that 
will come as close as possible to pro- 
duction of repair work considering 
the great diversity of work and types 
of equipment that we are called upon 
on repair or re-build.* Viewing the 
shop from the front entrance, 
through which all work must be 
brought, equipment, testing board, 


* See also page 19, April, 1935, Exvectrr- 
CAL MANUFACTURING. 


limited only by the care given it and 
the conditions under which it will 


operate, in the customer's own plant. 


benches, etc., is arranged roughly 
like a capital “H” in a horizontal 
position. The lowest horizontal line 
of this imaginary figure is composed 
from left to right by the stock room, 
test board and cleaning kitchen. A 
vertical line consists of a row of work 
benches where assembled and gen- 
eral operations are performed. At 
the top, from left to right, there the 
following equipment; winding sec- 
tion, bake ovens, 25-ton press, solder 
table, balancing ways, drill pressers, 
lathes, grinders and other machinery. 


OR a case study “A,” stop at the 

main test panel, where a standard 
squirrel cage motor is being rebuilt. 
The job card calls for re-winding of 
the stator and for a set of bearings. 
Passing through the tearing down, 
cleaning and _ stiffening operations, 
we find the stator in the winding 
section and the rotor and the end 
plates in the machine section. In the 
winding section, passing through the 
coil winding, insulation cutting, and 
installation of windings, into the 
stator operation, we find that before 
any connection are made the windings 
tested by means of a high voltage 
transformer provided for in the 
winding department for this purpose. 
After connections have been made, 
and just before the motor enters the 
impregnation process, the insulation 
test is repeated and the stator is also 
tested for shortened coils by means 
of internal growlers provided for 
just this purpose. The stator is then 
pre-heated in the bake oven where 
thermostatic and automatic control of 
the bake oven insures the proper tem- 
perature and period of time that this 
requires. After pre-heating the wind- 
ings and baking again in temperature 
of a period of time, they are tested 
and regulated automatically by the 
instruments provided for this pur- 
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pose. While all this work is going 
on, the machinist is installing new 
bearings in the end-plates where, 
needless to say, the proper instru- 
ments and gages come into use. The 
rotor is also subjected to a static 
balance test on the ways provided for 
this purpose. After the assembly 
process which takes place in the 
center row of benches, the motor is 
back at the test bench and end panel 
from which it started its trip through 
the shop. Here the motor 1s sub- 
jected to its final test before leaving 
the shop. Insulation is tested again, 
a load test is taken, r.p.m.’s checked, 
inrush and full load currents taken 
and where necessary, other tests such 
as heating, dialectric or specially pre- 
scribed checks indicated on the job 
card are made. 

For case study “B,” there is a di- 
rect current generator which requires 
new field coils, armature rewinding 
and bearings. The operations are 
the same as in “A,” except that in 
the winding section, additional tests 
are given to the commutator and the 
polarity of the field coils are checked 
and the armature coils are tested by 
means of the voltage drop system 
so that any defects may be detected 
before the impregnation and baking 
processes. All this is done with in- 
struments specifically provided for 
the tests involved. Assembling and 
testing is the same as in case “A” 
with the exception that at the test 
board, besides over-loading tests, the 
generator is belted to a motor and 
loaded to capacity and adjustment is 
checked to insure proper commuta- 


tion. Any other tests specified on 
the job card are also made at this 
point. 


“99 


Case study “C.” A damaged full 








automatic printing press control 1s 
to be re-conditioned. Any coils re- 
quired are wound in the winding sec- 
tion, mechanical parts are repaired 
by the machine section, resistor grids, 
contacts, wiring, etc., 
repaired in the assembly section. In 


are replaced or 


each section, tests or inspections are 
made of all the work done. After 
all work has been done, the con- 
troller is set up at the test board 
where all circuits are checked, ter- 
minals marked, resistance of coils and 
resistors are measured, all mechanical 
adjustments are checked and the con- 
troller then is connected with the 
proper pilot fuses so that operations 
of all functions of the controller are 
performed in the proper sequence. 
All contactors with blow-out coils are 
checked so that the arcs will blow- 
An in- 


sulation test completes the test per- 


out in the proper direction. 


formed on this apparatus. 

Case study “D.” A refrigeration 
unit is to be completely overhauled 
according to the records indicated on 
the job card. Work required is as 
follows; re-winding motor, fit new 
rings to the piston of the compressor, 


new flapper valves for controller, re- 


pair leak in gas receiver, and install 
new temperature control. Motor 
work is done as described above. The 
fit of piston rings, and the installa- 
tion of flapper valves is done in the 
department and assembled together 
with repairing of the leak in the gas 
receiver and installation of the tem- 
perature control is done in the as- 
sembly section. All work done is 
checked and in each case these checks 
and tests are made with the instru- 
ments, gages, etc., provided for this 
After completion of all 
work, we again find the equipment 
at the main test where the compressor 


pur] OSe. 


of compression is tested, an arma- 
ture control is tested for range and 
operation. All this done by the nec- 
essary tests or checking equipment 
required for this purpose. From the 
above, we show that tests, checks of 
various types and inspections are 
made during the entire process of 
repairing and re-building, and not 
only when the work has all been done. 
proven most 
valuable in fact, we consider it in- 


This procedure has 


dispensable because by means of it 
we are able to detect flaws or errors 
at the most opportune time and place. 





NUSUAL- 

LY effect- 
ive test facili- 
ties mark this 
plant. The 
panel shown 
permits full 
and accurate 
readings of all 
currents with- 
out interrupt- 
ing the tests. 


UR main test panel perhaps de- 

serves more than passing  at- 
tention as it differs from the standard 
run of service shop test boards in 
that by means of our circuit arrange- 
ment, flexibility and the use of our 
own — specially-designed and_ built 
switch, we are able to hook up the 
motor or equipment during test by 
means of proper leads and can switch 
any of the ammeters into circuit at 
will and take a reading on any of 
these meters in any leg of the single, 
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INSUROK (sy ericnarvson’ 


A Superior Phenolic 


For all applications from tiny washers to gigantic gears there 
is a wide variety of grades and thicknesses of INSUROK 
combining just the right characteristics for any electrical and 
mechanical use. 


INSUROK Laminated is sold in sheets, rods, tubes, gear 
blanks, pump valves or fabricated in accordance with your 
blue prints ready for your assembly. 


INSUROK Molded is supplied in all colors, designs and 
shapes, finished to narrow dimension tolerances, ready for 
installation in your equipment. 


You can turn to Richardson for every plastic need confident in 
the knowledge that you will be supplied with the type and 
quality of plastic materials or finished products especially 
suited for your requirements . . . Our Research Laboratories, 
Design and Engineering Departments are at your command. 


“he RICHARDSON COMPANY 


Melrose Park, Ill. New Brunswick, N. J. 





FOUNDED 1858 
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Why INSUROK replaces 
other materials 


Tougher! 

More resilient! 

Uniform in structure! 
Easily fabricated! 

Stronger for its weight! 
High dielectric! 
Non-conductor of heat! 
Non-corrosive! 

Mechanical shock absorber! 
Fabricated to your order! 


















































































two or three phase lines and to do 
this under any load condition whether 
it be in-rush, full load or no load. 
In the past, to get a reading of cur 
rent in all legs of the motor < 
obtain a thoroughly accurate readin 
under the same load conditions, it 
was necessary to either use three 
ammeters simultaneously or to take 
a reading and then stop the ma- 
chinery and connect the meter into 
the other leg repeating this process 
until a reading was obtained in each 
leg. It is evident that there are 
many objections to using multiple 
ammeters, or to use only one am- 
meter and switch it into the various 
lines that readings should be taken 
on. Another disadvantage that we 
have overcome beyond the two men- 
tioned was, the only way to obtain 
accurate readings, it was necessary 
to read in-rush current on one am- 
meter large enough and then insert 
an-ammeter on a scale that would 
vive accurate readings at the full 
load current of the equipment in ques- 
tion. This is especially true on 
motors that in rush currents, vary 
any way from 150 to 400 per cent 
of full load running currents. There- 
fore, a meter large enough to take 
any rush readings is not accurate in 
running currents and vice versa the 
meter that will give accurate readings 
on full load, cannot be used to obtait 
any rush values. Using three am- 
meters is not accurate because the 
plus or minus calibrations of all three 
meters will vary. Another important 
advantage of our special switch is 
that we obtain our readings under 
absolutely the same load condition as 
we switch all means we use into any 
line without interrupting the power 
supply or shutting the motor down. 

Another feature of our test circuit 
arrangement is, that while taking all 
the above tests, a Ted light will light 
up on the panel if any insulated sec- 
tion of the motor control or piece of 
apparatus being tested, is grounded. 
This test is applied automatically 
whether the man testing wants to or 
not and is accessory to the high volt- 
age test he makes in routine. 

In addition to the meters and in 
struments that are mounted, on our 
test board, or are used in the various 
sections of the shop, we have a full 
compliment of portable instruments, 
meters and gages for use on jobs in 
the field. These are all kept in a 


special instrument cabinet together 


with the necessary leads. 
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quarter of the This is expected 
bring earnings for half year to 
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the uptrend 





Financial News of Manufacturers 


since the start of the second quarter 
of 1933, has any three months shown 
a greater volume of new _ business 
added to General [Electric's books. 
Last vear, the June quarter showed 
bookings of $54,005,988. This total, 
up to the last quarter, was the best 
since the three months ended Sep- 
tember 30, 1931. 


Acme Wire Company anid sub- 
sidiaries.—For year ended Dec. 31: 
Net income after depreciation, Fed- 
eral taxes and other charges, $34,345, 
equal to 59 cents a share on 57, 
shares of capital stock, compared 
with $6,915, or 12 cents a share, in 
1933. 


Wayne Pump Company and sub- 
sidiaries.—For half year ended May 
31: Net profit after depreciation, 
dividends on subsidiary preferred 
stock and interest but before provi- 
sion for Federal taxes, $149,063, 
against net loss of $81,736 after de- 
preciation and interest but before sub- 
sidiary preferred dividends 1n_ six 


months to May 31, 1934. 


Gold Seal Electrical Company, 
Inc.—-For quarter ended March 31: 
Net loss, after taxes, depreciation, in- 
terest and other charges, $8,560. 


Cutler-Hammer, Inc.—For quar- 
ter ended June 30 reports net ship- 
ments of $1,794,948, a peak for the 
last four and one-half years. This 
compares with shipments in June 
quarter of 1934 of $1,497,490. In 
the six months ended June 30, last, 
shipments totaled $3,353,058 against 
$2,673,921 in first half of 1934. 


Fairbanks Morse & Co.—lias 
voted a distribution of $3.50 on its 
preferred stock which is the first pay- 
ment on that stock since December 


1, 1931] 


Wagner Electric Co.—Has au- 
thorized a 25-cent disbursement on 
common, which compares with 50 
cents paid last December when divi- 
dend payments were resumed. 


ELECTRICAL MANUFACTURING 
















E Licensed under patents 1,867,818; 
OVI- 1,932,306 to 1,932,309 inclusive; 
and other patents applied for. 


: REPUBLIC 
Ti meaecl. 





PERFECTED ELECTRICAL 


in- STEELS...SHEET AND STRIP 
Reg. U.S. Pat.Off. 


hip- MADE IN 5 GRADES 
the Armature e Electrical e Spe- 
his cial Motor e Special Dynamo 
une Regular Transformer 


~ | SIL-CON SHEETS ARE { 








All the skill attained by Republic during 
years devoted to the making of fine alloys is 
brought into play in the production of Sil-con 
Electrical Steels—because they are alloys of 
refined open hearth iron and silicon. 

Close metallurgical control insures uni- 
form analysis. Careful supervision and skill- 
ful mill practice insure definite physical and 
electrical properties, freedom from loose scale 
and absolute flatness. And flatness is a qual- 
ity in electrical sheets that actually 
Saves money in your plant. Flatness 
makes for easier handling, easier, 
faster, more accurate punching, low- 
er wastage, faster stacking and more 


0.20 to 4% and in all commercial 


fal e uniform cores. 
its There are five grades of Sil-con 
- t pu 1¢ (¢ { with silicon content ranging from 


C () R Pp @) R A T I O N sizes and gauges. 


*% SIL-CON 
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Complete performance data fur- 


on vENERAL OFFICES:-: YOUNGSTOWN, OHIO  nished on request. 


IS ALSO AVAILABLE IN COILED STRIP 
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Where to Get 


How to Use the Table 


Having decided whether you need (a) a starter or speed regulator, to operate 
(b) Manually or Automatically on (c) AC or DC, find the chosen combination 


among the large headings | to VIII below. 


ONTROLLERS 


Under the proper heading will be found the principal forms in which such 


starters can be obtained, numbered 1, 2, 3, etc. 


Letters indicate sub-forms obtainable. 


a Manual Starters—l. 


. Button, Tumbler (Fract. to 5 hp.) 4. Auto-Transformer 


. Primary Resistor (Squirrel Cage) 5. Synchronous Motor 


3. Secondary Resistor (Slip Ring) 6. Drum Type 1 2 


Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis....... 1 2 
Allis-Chalmers Mfg. Co., Milwaukee, Wis................. 


Arrow-Hart & Hegeman Electric Co., Hartford, Conn....... 1 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio.... 1 2 
Cleveland Electric Motor Co., 5213 Chester Ave., Cleveland. 2 
Condit Electric Mfg. Corp., Hyde Park, Boston, Mass...... 1 
Cutler-Hammer, Inc., 1264 St. Paul Ave., Milwaukee....... i 2 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa..... 1 
Electric Controller & Mfg. Co. 2700 E. 79th St., Cleveland.. 2 
Electric Machinery Co., Minneapolis......... Fetes 
Euclid Elec. & Mfg. Co. Chardon Road, Euclid, ‘Ohio 

Furnas Electric Co., West er ere 
General Electric Co. , Dept. 6A-201, Schenectady, Mi wenscn & 2 
Monitor Controller Ca. 51 S. Gay, Baltimore, Mas ccceccs 
Roller-Smith Co., 233 Broadway, New York, N. Y¥.5.5.. 

Schaefer Bros. Co., 1059 W. 11th St., Chicago, Ill... . 2 
Square D Company, 710 S. Third, Milwaukee, Wis......... 1 
Trumbull Electric Mig. Co. Plainville, Conn. i 
Ward Leonard Elec. 34 South St. Mount Vernon, N. Y. 2 
Westinghouse Elec. & Miz. Co., East Pittsburgh, Pa........ 1 2 


A.C. Manual Speed Regulators—ll. 


1. Capacitor 
2. Secondary Resistor (Slip Ring) 
(a) Face Plate (b) Drum 


Numeral in column indicates both (a) and (b). 


Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis. sles 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio... .. 
Cleveland Electric Motor Co., 5213 Chester Ave., Cleveland, Ohio. 
Cutler-Hammer, Inc., 1264 St. Paul Ave., Milwaukee, Wis. 
Electric Controller & Mfg. Co., 2700 E. 79th St. 
Euclid Elec. & Mfg. Co., Chardon Road, Euclid, Ohio. 
Furnas Electric Co., West Allis, Wis. . 

General Electric Co., Dept. 6A-201, Schenectady, N.Y. 
National Electric Controller Co., 5309 Ravenswood Ave., 
Schaefer Bros. Co., 1059 W. 1ith St., Chicago, IIl.. 
Square D Company, 710 S. Third, Milwaukee, Wis. . 
Ward Leonard Electric Co., 34 South St., Mount V ernon, N. Y. 
Westinghouse Elec. & Mfg. Company, East Pittsburgh, Pa. 


C hicago, 


A.C. Semi-Automatic Starters—lll. 


1. Single Phase 3. Slip Ring 
2. Squirrel Cage 4. Synchronous 


Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis... . 
Allis-Chalmers Mig. Co., Milwaukee, Wis. 

Clark Controller Co., 1146 E. 152nd St., Clevelz and, Ohio 
Cutler-Hammer, Inc., 1264 St. Paul Ave. Milwaukee, Wis. 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. ; 
Electric Controller & Mfg. Co.. 2700 E. 79th St., Cleveland, Ohio 
Electric Machinery Mfg. Co., 14th Ave., N. E., Minneapolis.... 
General Electric Co., Dept. 6A-201, Schenectady, N. Y..... 
Monitor Controller Co., 51 S. Gay, Baltimore, Md. 2 
Roller-Smith Co., 233 Broadway, New York, N. Y.... 
Westinghouse Elec. & Mfg. Company, East Pittsburgh, Pa. 


A.C. Automatic Starters—lV. 


Across-the-Line—(a) Single Phase (b) Squirrel 
Cage (c) Slip Ring (d) Syn- 
chronous 
2. Resistance—(a) Single Phase (b) Squirrel Cage 
(c) Slip Ring (d) Synchro- 
nous 
3. Auto-Transformer—(a) Squirrel Cage (b) Syn- 
chronous 
Numeral in column indicates (a), (b), (c) and (d) 
Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis.... . 
Allis-Chalmers Mfg. Co., Milwaukee, Wis... .. 
Automatic Switch Co., 154 Grand, New York, 
Clark Controller Co., 1146 E. 152nd St., 
Condit Electric Mfg. Corp., Hyde Park, Boston, Mass... 
Cutler-Hammer, Inc., 1264 St. Paul Ave., Milwaukee, Wis 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa... 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleve land, Ohio 
Electric Machinery Mfg. Co., 14th Ave. N. E., Minne apolis 
General Electric Co., Dept. 6A-201 Sche ENE N. Y. 
Leland Electric Co., "Dayton, Ohio. 
Lincoln Elec. Co., Cleveland. . 


Pee Wied 
Cleveland, Ohio. 
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Opposite each number in 
the columns at the right is indicated a manufacturer of that form of starter. 
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see previous issue.) 


Monitor Controller Co., 51 S. Gay, Baltimore, Md.. 
Roller-Smith Co., 233 Broadway, New York, N. Y. 

Rowan Controller Co., 306 N. Holliday, Baltimore, Md__ : ; 
Safety Regulator Co., 3668 Union Pac. Ave., Los “tegapenal Cal. 
Square D Company, 710S. Third, Milwaukee, Wis.. ewels 
Trumbull Electric Mfg. Co. Plainville, Conn. . 

Ward Leonard Electric Co., 34 South St., Mount Vv ernon, 'N. Y. 
Westinghouse Elec. & Mfg. Company, East Pittsburgh Pa 


A.C. Automatic Speed Natit 


Multi-Speed 
(a) Across-the-line (b) Resistance 
2. Secondary Resistor (Slip Ring) 


Numeral in column indicates both (a) and (b) 


Allen-Bradley Co., 1309 S. First St.,Mil waukee, Wis......... 
Clark Controller Co., 1146 E. 152ndSt., Cleveland, Ohio..... 
Cutler-Hammer, Inc., 1264 St. Paul Ave., Milwaukee, Wis... ‘ 
Electric Controller & Mfg. Co., 2700 E. 79th St., Cleveland, Ohio 
General Electric Co., Dept. 6A-201, Schenectady, N. Y..... 
Monitor Controller Co., 51 S. Gay, Baltimore, Md..... 

Square D Company, 710 S. Third, Milwaukee, Wis. . 

Ward Leonard Electric Co., 34 South St., Mount V ernon, 'N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. ; 


D.C. Manual Starters—VI. 


for Designed-in Use 


(For similar information on Motors, 


1 
1 


abc 


1. Button, Tumbler (Fract.to5 hp.) 3. Drum, Reversing 


2. Face Plate 


1 


Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis.......... 
Arrow-Hart & Hegeman Electric Co., Hartford, Conn. 

Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio. 
Cleveland Electric Motor Co., 5213 Chester Ave., Cleveland, O. 
Cutler-Hammer, Inc., 1264 St. Paul Ave., Milwaukee, EE ai ee 
Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa.... 
Electric C ontroller & Mfg. Co., 2700 E. 79th St., C leveland, "Ohio. 
Euclid Elec. & Mfg. Co., Chardon Road, Euclid, Ohio........... 
Furnas Electric Co., W est Allis, Wis... . ‘ 
General Electric Co., Dept. 6A-201, Schenectady, 'N. Y.. 
Monitor Controller Co., 51 S. Gay, Baltimore, Md. 
Rowan Controller Co., 306 N. Holliday, Baltimore, Md.. Sa 
Schaefer Bros. Co., 1059 W. 11th St., Chicago, Ill............... 
Square D Company, 710 S. Third, Milwaukee, Wis.............. 
Trumbull Electric Co., Plainville, Conn.. 
Ward Leonard Electric Co., 34 South St., 
Westinghouse Elec. & Mfg. Co., 


“Mount Vernon, N. Y.. a 
East Pittsburgh, Pa. ghia 


D.C. Manual Speed Regulators—VII. 


Rheostat (Fract. hp.) 4. Drum 
2. Treadle Operated 5. Machine Tool 
3. Face Plate (Arm., Fld. or Both) 1 


Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis......... 1 
Clark Controller Co., 1146 E. 152nd St., Cleveland, Ohio. 
Cleveland Electric Motor Co., 5213 Chester Ave., Cleveland. 
Cutler-Hammer, Inc., 1264 St. Paul Ave., Milwaukee, Wis... 1 
Electric Controller & Mfg. Co. 2700 E. 79th St., Cleveland.... 1 
General Electric Co., Dept. 6A-201, Schenectady, N. Y...... 
General Radio Company, Cambridge A, Mass....... 
Monitor Controller Co., 51 S. Gay, Baltimore, Md..... ; 
National Elec. Controller Co., 5309 Ravenswood Ave., Chicago 1 
Rowan Controller Co., 306 N. Holliday, Baltimore, Md....... 
Schaefer Bros. Co., 1059 W. 11th St., Chicago, III. 1 
Ward Leonard Electric Co., ad South St., Mount Ve srnon, N.Y. 1 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, P; as ; oa 


D.C. Automatic Starters—VIII. 


Across-the-Line 
2. Counter E.M.F. 
3. Time Limit 7. Machine 
4. Speed Change 1 


Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis... 1 3 
Automatic Switch Co., 154 Grand, New York, N. Y.... 1 

Clark Controller Co., 1146 E. 52, Cleveland. 3 
Cutler-Hammer, Inc., 1264 St. P ‘aul Ave., Milw aukee. ; : 2s 
Dunn, Inc., Struthers, 138 N. Juniper, Philade Iphia.. 1 
Electric Controller & Mfg. Co., 2700 E. 79th, Cleveland 1 3 
Euclid Elec. & Mfg. Co., Chardon Road, Euclid, Ohio 
Furnas Electric Co., West Allis, Wis... . 

General Electric Co. Dept. 6A-201, Sc -henect tady, N.Y 
Monitor Controller Cé., 51 S. Gay, Baltimore, Md 
Roller-Smith Co., 233 ee. New York, N. Y.. i 
Rowan Controller Co., 306 N. Holliday, Baltimore, Md. 
Square D Company, 710 S. Third, Milwaukee, Wis... 
Trumbull Electric Mfg. Co. Plainville, Conn.... 

Ward Leonard Elec. Co., 34 South St., Mt. Ve rnon, N.Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


5. Reversing 
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“We are More than Pleased 


\ 
ns \ 
“WE SAVED over 50 per cent 


of assembly time and_ labor. y 


* 
“WE STOPPED stripping of 


threads in the Tenite case. 


* 
“WE ELIMINATED tapping; 
difficult in cramped space. 


pve 


ad 
“WE GAINED 30-40 per cent 


in production speed. 


od 
“WE DOUBLED sstrength of 


eS 1 \ our fastenings; an improvement. 


BN 


od 


ss ‘WE AVOIDED countersink- 


ing of three battery contacts. 


WHAT would Self-tapping Screws do for YOU? 


E. A. Myers and Sons, 
burgh, read an ad similar to this 
and decided to try Parker-Kalon 
Self-tapping Screws for fastening 
contacts and clips to the molded 
battery case of their hearing in- 


Pitts- 


strument. The trial cost nothing. 


It required only a few minutes 
time. Yet, see how it paid. 


Hundreds of manufacturers 
have profited by spending a few 


minutes in finding out whether 


their assemblies could be made 
cheaper, faster, better with Self- 
tapping Screws. Seven out of 
ten times these Screws make a 
trial worthwhile. Until you try 
this simplest fastening method 
you have an unexplored possibil- 


ity of saving money, speeding- 


up work, improving your product. 


Look over your assemblies now. 
Check every fastening, whether 
to metal or plastic material. Send 


us a brief description of any fast- 
enings that require tapping, metal 
inserts, unhandy riveting or other 
troublesome work. Free samples 
with the recommendations of our 
Assembly Engineers will be sup- 
plied for test. See for yourself how 
these Screws save time, labor 

. how they hold more securely 
than machine screws, etc. 


PARKER-KALON CORP. 
Dept. E, 190 Varick New York 


PARKER-KALON ANardened Self-tapping Screws 


Type “‘Z”’ Hardened Self-tapping Sheet Metal Screws 


= 
For joining and making fastenings to sheet metal up to six 
gauge; aluminum, die castings, Bakelite, etc. Simply turn 
bite) 


Screw into drilled, pierced, molded hole. It forms a thread in 


the 


material as it is turned in. Can be removed and replaced. 


Type “‘U"’ Hardened Metallic Drive Screws 


This type of Self-tapping Screw is used for making perma- 
nent fastenings to iron, 
steel, Bakelite, Durez, etc. 


molded hole. It forms a thread in material as it is driven. 


brass and aluminum castings, 
Hammer Screw into a drilled or 


Parker-Kalon Products are sold only through recognized distributors 
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Nema 


News 





Major ‘developments of the past month 


of the 


National Electrical Manufacturers 


Association 
Frank C. Jones, President 
W. J. Donald, Managing Director 


155 East?44th Street New York, N. Y. 





LL sections and groups of Nema 
have recently been advised of 
the availability of a new executive 
secretary service. 
In announcing this, Managing Di- 
rector W. J. Donald stated, in part: 
“It has been determined that Nema 
is prepared to provide a staff of ex 
ecutive secretaries to sections and 
groups as they may be required or 
requested by the sections or groups. 
“There will be no urging of ex- 
ecutive secretaries on the sections or 
The extent to which the sec 
tions or groups wish to have execu 
tive secretaries and the amount of 
time of any one man which they wish 
to have is largely, if not altogether, 
within the control of the sections and 
groups and would depend upon the 


groups. 


amount of work which a section or 
group wished the executive secretary 
to do. 

“The new technic of executing the 
cost of service basis of determining 
the expenses of each individual sec 
tion or group, and therefore the rate 
of dues, will permit an accurate de 
termination of the costs incurred by 
any individual section or group. 

“We may take it for granted that 
any section or group of Nema would 
be glad to have an executive secre 
tary except for the costs involved. 

“The policy of Nema in regard to 
such executive secretaries is as fo 
lows: 

1. The 
secretary to serve a section or group 
must be approved by Nema, through 

5; 


selection of an executive 


the Managing Director. 
2. It is decidedly preferable that 


shall 


more than one section or group, eve 


an executive secretary serve 


several sections, depending on the 
size of the sections and the amount 
of work that he is requested to do. 

nae ‘ 

3. Unless there are exceptional rea- 
sons, the executive secretary should 
be located at Nema Headquarters. 

4. Salaries of such executive secre- 


as 


taries must also be approved by Nema. 

5. The scope of work of the exec 
utive secretary in substantial detail 
must be approved by the Board of 
Governors. 

6. Each executive secretary shall 
be under the supervision of the Man 
aging Director of Nema and his ap 
propriate department directors. 

“Nema is anxious to afford every 
possible ci Operation to every section 
and group of the industry. All of 


the sections together make up a 
united whole known as the electrical 
manufacturing industry, which has 
manv common interests. 

“Each section, of course, has its 
own peculiarities which require study 
with all of the knowledge and infor- 
mation available to Nema as a whole. 

“We should like to call to your at- 
tention the fact that if a_ section 
wishes to take advantage of this op 
portunity, it should determine its re 
quirements and advise Nema, so that 
he expense involved can be included 

t 


Nema budge 


sessment for the next fiscal period.” 


+ 
t 


: 1 
IT the 


and in the as 


HROUGH a 
the motor and generator section 
of Nema it 


proved co-ordination and better sec 


reorganization of 
is anticipated that im 


tion effectiveness will be secured. 


The section is now divided into four 
subdivisions, each having a_ vice 
chairman and secretary. 

These new sub-divisions are 1. 


) 


Fractional horsepower, 2. 


1 a‘ , 
norsepower, oO. 


Integral 
Large apparatus, 4. 
Low voltage. 

The new section organization and 
its breakdown into — subdivisions 
make it possible for quasi-independent 
action in the formulation of policies 
and standards pertaining to the prod 


ucts of their particular. subdivision 


only, and provision has been made 
for the clearance through the sec 


tion’s standing committees of all for- 





mal actions adopted by these subdi- 
visions. This insures unity Of see- 
tion action and, further, it makes it 
possible for the centralization of all 
activities under the general supervi- 
sion of the section chairman, who, in 
cooperating with the section’s stand- 
ing committees, assures the avoid- 


ance of overlapping activities be- 
tween these newly created subdivi- 
sions, 

One of the principal benefits de- 
rived from the breakdown of the sec- 
tion into four subdivisions as indi- 
cated was the drafting of their scope, 
thus setting forth for the first time 
the actual scope of the motor and 
generator section as evidenced by the 
scope of its several component. sub- 
divisions. 


perce protest has been filed 
with the Committee of Patents of 
the House of Representatives in op- 
position to the Sirovich Bill. In the 


brief prepared by Nema _ Counsel 
Francis E. Neagle it is recognized 
that : 


“The purpose of the bill, in view 
of the provisions of Sections 1 and 6 
thereof, would seem to be to spread 
upon the records of the Patent Of- 
fice all agreements and contracts for 
patents and 
ments with respect to patents where 


poe ling other agree- 
the result of the agreements would 
be contrary to the public interest and 
tend to create monopoly in violation 
of the Federal anti-trust laws. 
“There are in the electrical manu- 
facturing industry approximately 
2200 separate companies, of which at 
least 90 percent come within the clas- 
small companies. <A 


study of the bill leads inevitably to 


sification of 


the conclusion that the bill in seek- 
ing to effect its declared purpose goes 
way beyond what might be a proper 
object and would, if it became a law, 
place an enormous burden and liabil- 
ity upon the smaller companies in the 
industry and the smaller owners and 
operators under patents throughout 
the entire country, irrespective of the 
burden that would be placed upon 
large companies owning, as they do 
because of their size, many patents. 
“Tt is the opinion of the National 
Electrical Manufacturers Association 
that the enactment of H. R. 4523 is 
unnecessary, is unwise, and would do 
far more harm than good to innocent 
holders of two or more patents.” 
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ORMICA IS RIGHT 


FOR ANY INSULATING PART! 


OR all insulating parts in which lami- 
nated phenolics are suitable a grade of 
Formica is available which will exactly 
meet the requirements. 








For twenty-two years the Formica labo- 
ratories have been working out special 
types and grades to meet specific situations 
and the formulas are here and ready when 
you need something special. 


For instance Formica now has a product 
in which metal is inlaid in insulating sheet 
providing a combined insulator and con- 
ductor which occupies very little room. 
saves space, and gives you a very durable 
set up where moving contacts are employed. 


Let Formica engineers assist with your 
problems. 


THE FORMICA INSULATION CO. 


4638 Spring Grove Avenue, Cincinnati, Ohio 

























































New Products 


Back-Geared Small Motors 


DDITION of a new series of 110-volt 

induction and series wound back- 
geared motors to its “Flea Power” line 
is announced by Speedway. The new units 
measure less than 3 x 3 x 3% in., have 
built-in speed reducers and differ from the 
maker’s skeleton type motors, being self 





encased, with cast steel end bells. Induc- 
tion types are air-cooled with small rotary 
blower. The built-in gear box permits 1n- 
numerable speed combinations for the two 
shafts which may have different speeds. 
The new motor also has feet to facilitate 
mounting, either horizontal or 
Also provided with ample oil reserves for 
long continuous operation. Speedway Mfg 
i, 1828 ae 52nd d 1ve., ( icero, Ill. 


\ ertical. 


Wire Skinner 
arrearage leads from 1 to 8 in. tt 


diameter may be skinned in from 15 
to 50 seconds, depending on their size, 
with the Globe Junior wire skinner espe- 
cially designed for motor production and 
service shop use. Wire brushes mounted 
on ball bearing spindles and operating at 
extremely high speed are used to ski 
either plain, cotton or silk enameled or 





rubber coyered wire, sizes No. 34 to No 
12. Drive is % hp. motor; 110 volt, 60 
Adjustment for 


brush wear is provided at the top of the 
machine. f 


_ - > 1 
cycles, single 


phase. 
Wires are fed in at the front 
of the case which covers the skinning 
mechanism. An exhaust system is incor 
porated to remove lint and dust through 
a flexible tube extending from the base 
Motor switch is accessible at the front of 
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the machine. Weighs 30 Ibs., occupies 
bench space 7 x 12 in. and is 7 in. high. 
Globe Tool & Engineering Co., Dayton, 
Ohno. 


Magnetic Clutch 


N a newly designed general purpose mag 
netic clutch announced by Cutler-Ham 
mer an outstanding feature is the method 
of adjusting the friction faces to compen- 
sate for wear and to assure uniform lin- 
ing engagement. The inner circumference 
of the field ring is threaded and the ad- 
justment is made by rotating the field 
ring, in respect to the magnet field mem- 
ber, and consequently moving it toward 
the friction surface on the armature mem- 
ber. When the field ring has been moved 
forward sufficiently to compensate for the 
wear, it is locked firmly in position. A 
floating magnet armature is used in the 
design, making it impossible to score the 
magnet pole faces even if proper adjust 
ment on the lining is not maintained. Other 
features include a magnet coil which may 





be readily removed and replaced as a 
unit, rugged bronze collector rings, a lin 
ing wear indicator, and a pilot bearing to 
insure concentric engagement of the two 
members. Cutler-Hammer, Inc., 1264 St. 
Paul Ave., Milwaukee, Wis 


Resistance Bridge 


Oo’ rugged construction throughout and 
with standard resistors wound = in 


strip form and impregnated against ab- 
sorption of moisture, the Muter No. 1200 
resistance bridge is announced as a new 
low priced measuring unit for use on the 
radio or electrical apparatus manufactur 
er’s production inspection bench. Unusual 
placement of decade switches, for conven 
ience of observation and manipulation, is 
a feature. Special double contact type 
switches with all contacting surfaces sil 
ver plated are used and it has a sensitive 
galvanometer fully protected against burn- 
outs. Color coded wiring is used for quick 
assembly Has a wide range from .01 
ohm to 11 megohms, with component resis- 
tors in the ratio arms of the bridge ad- 





justed to 14 of one per cent and resistors 
in rheostat adjusted to % of one per cent, 
providing an accuracy of approximately 
one per cent for intermediate steps of the 
multiplier, decreasing to around 5 per cent 
at the extremes. A_ standard 4% volt 
three-cell “C” battery is provided. Dj- 
mensions, 934 x 83% x 5% in. Weighs 6 
pounds. Enclosed in solid walnut case. 





Rheostat controls and binding posts, black 
bakelite. The Muter Co. 1255 South 
Michigan Ave., Chicago, Ill. 


Total Time Meter 


OR totalizing running or idle time on 

electrically operated machinery, machine 
tools, welders, electric signs, refrigerators, 
radio transmitters or other individual a.c. 
powered units, the total time meter is 
announced by Westinghouse as suitable for 
any application where it is desirable to 
know the total number of hours during 
which a circuit is energized or apparatus 
is in operation. The registering mechanism 
has four dials and will register 9,999 hours 
before repeating, approximately 400 days. 
Meter may also be mounted in the superin- 
tendent’s or foreman’s office, connecting it 
to the machine by a single pair of wires. 
Including the self-starting, 120-volt, 60- 
cycle synchronous motor, the meter is con- 
tained in a two-piece Moldarta case having 


Westinghouse 


TOTAL TIME METER 


@ cre 


“3 





a flange diameter of 3% in. and overall 
length of about 3% in. Also furnished 
with a special register providing one revo- 
lution per hour of the sweep hand. The 
sweep hand dial is then marked in 10 main 
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Motors . 


torque resistance split-phase motors... 


. high torque repulsion-start induction motors .. 


| Motors that run on stored-up 


EXPERIENCE 


. moderate 


all other types—operate at highest 


efficiency only when construction includes the right bearing plus broad 


experience on the part of the bearing manufacturer. 


Accuracy and precision are fundamentally important, but accuracy and 


precision alone are not enough! Bearing fit—lubrication—proper housing 


design—these are factors which only years of experience can properly 


provide. 


Fafnir engineers have cooperated with motor manufacturers in every 


phase of industry practically since the first rotor spun on friction-free 


ball bearings. Today, the stored-up knowledge of these specialists can con- 


tribute materially to your design, and reduce maintenance to the point 


where it is negligible. This service can be obtained at any Fafnir district 


office, or write to THE FAFNIR BEARING COMPANY, New Britain, Conn. 


Warehouse Stocks Located in: Atlanta 
. Detroit .. 


FAFNIR BALL BEARINGS 


AUGUST, 


1935 


Milwaukee . 


. Minneapolis . . 


. Chicago .. 
New York . 


Cleveland .. 


Dallas 


. Philadelphia. 


WORTHWHILE economies in design 
and productionare givenineveryissueof 
Fatnir’s house organ, THE DRAGON”. 
We will gladly add your name to the 
mailing list. 
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divisions each of which represents 140th diameter cutting capacity, with ™% _ hp. 


of an hour. This register, which reads up Spindle housing, main swivel and motor 


to 9,999.9 hours before repeating, is parti mounting are contained in one aluminum 
ularly useful for production checks where alloy casting. The spindle pulley, which 
it is desirable to obtain data in fractions produces a fly-wheel action, 1s housed be 


of an hour. Westinghouse Electric & Mfg. tween three sets of ball bearings. Besides 


Co., East Pittsburgh, Pa. providing the proper speeds for small end 


mill work, the attachment is also claimed 

eta to eliminate necessity for using motors of 

larger rating for cuts made with very 

Motor Thermostat small end mills. 

mplete, depending on motor size. Dalrac 
Co., Syracuse, N. Y. 


Weight 66 or 8&6 Ibs.., 
ESIGNED for locknut connection from i 
inside of the motor conduit box, the 
Ermstat automatic Model B motor over- 
load protector operates on amperage rise 
and resets itself following return of line to 
normal conditions. It functions only when 


Rotary Selector Switch 


AMINATED phosphor bronze switch 

blades and hard drawn brass contact 
studs, silver plated, are used in a line of 
double-pole rotary selector switches de- 
signed for use with thermocouple pyro- 
meters, potentiometers, voltmeters, multi- 
ple shunt ammeters, public address sys- 
tems and audio frequency amplifiers. 
Mounted in black bakelite housing, dust- 
and splash-proof. Up to 28 thermocouples 
may be used with one instrument. The 
“Off” position enables operator to check 
the indicating instrument for zero adjust- 
ment by a turn of the wrist, eliminating 
usual thermocouple disconnection and low 
‘ontact resistance permits accurate reading 
for small voltages. Made in three sizes of 
setting point of the unit and does not in- case and in two different constructions. 
terfere with the normal operation of the 
motor. Made for built-in application t 
motors from 1% to 1 hp., 110 and 220 volts, 
a.c. only. It was originally designed for 
control of electric refrigeration motor and 
has been recently improved for wider ap- 
plication on small a.c. motors requiring au 
tomatic overload protection, according t 
the maker. Ermstat Co., 1825 Wylie St 
Philadelphia, Pa. 


the amperage rises above predetermined 





Milling Machine Motor Attachment 


EVERSING switch mounted on the 
side of the motor frame makes it pos- The 2, 3, and 4 and “Off” position switches 





sible to use either right or left hand cutting are of the integral stud type and are 
tools with the Dalrae Speedmill attach- mounted in case, 24 in. diameter: overall 
ment designed for use on milling machines depth, 14¢ in., overall diameter, 2.625 in.; 
The nine, twelve, eighteen 
and “Off” position switches have 3% in. 
round dials; depth overall, 17 in., overall 
diameter, 3 in., weight, 19 oz. The 
twenty-eight and “Off” position switch has 
a crackle finish aluminum housing and 
bakelite back. Lewis Engineering Co., 
Vaugatuck, Conn. 


weight, 7 oz 


Rubber Sheathed Heater Cord 


ON-KINKING and non-fraying, U. S. 

Rubcord is claimed to be more flex- 
ible than braided cord. This new rubber 
and horizontal boring mills. When _ sheathed heater cord, according to the 
mounted on the overarm of the machine, maker, besides meeting new and exacting 
it swivels in four directions and mills at specifications of the Underwriters’ Labora- 
any angle. It may be equipped with either tories, offers other advantages over old 
Y% or % hp. motor. Speeds of 500, 1200, type heater cords for increasing the sales 
2500 and 4000 r.p.m., and capacity to mill of appliance manufacturers who use it as 
with cutters from Ye in. to %¢ in. diam- standard equipment. The tough rubber 
eter in steel, with 1% hp., or 350, 650, 1700 jacket is claimed to make the new cord 
and 3000 r.p.m., and from % in. to % in. moisture-proof and its special finish and 





48 





coloring, in green or ivory, do not leaye 
objectionable marks United States Ruyb- 
ber Products, Inc., Wire Division, 1799 
Broadway, New Yorl 


Radio Transformer 


HE universal system of coupling pop- 

ularized in small radio output trans- 
formers has been applied in a larger unit 
for transmitter circuits by Thordarson, 
whose new variable impedance modulation 
transformer, T-7532, permits coupling the 
500-ohm output of an audio amplifier to 
an r.f. plate circuit carrying not over 215 
milliamperes of direct current and will 
handle up to 80 watts. Audio character- 





istic essentially flat up to 7000 cycles, it is 
claimed. One unit is adaptable to cir- 
cuits which previously required six indi- 
vidual transformers. Dimensions, 6% x 
534 x 8 in. Weighs 16% lbs. Thordarson 
Electric Mfg. Co., 500 West Huron St., 
Chicago, Ill. 


Fractional H. P. Motor Starters 


DAPTABLE for almost any fractional 
horsepower application, the C-H 9101 
pushbutton motor starter switch provides 
protection against overloads with a free 





tripping thermal overload mechanism. Trip- 
ping of the overload is instantly indicated 
in the switch itself by the return of the 
operating button to the “Off” position. 
Front operation—pushing the “Start” but- 
ton—resets the overload and restarts the 
motor. Capacity may be varied to provide 
protection for different sizes of motors by 
changing the heater coil which is readily 
accessible from the front of switch. 
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RE-STYLING 


with Bakelite Materials 


RE-STYLING with Bakelite Mate- 
rials is rapidly becoming a common 
practice w ith the designers and man- 
ufacturers of electrical appliances. 
The practical character and aes- 
thetic appeal of these modern mate- 
rials are attracting the attention of 
sales, engineering, and production 
executives alike. 

For example, the Barber-Colman 


- 


A 
ae 


BAKELITE CORPORATION, 247 Park Avenue, New York, N. Y 


SAE ELYTYT I CORPORATION oO} 


PThe registered trode mots shows edove distingeish meterion 
@anctoctured by Bobelite Corporation. Unde the copitel “BR” is the 


THE MATERIAL OF 


AUGUST, 1935 


line of electric fans employs lus- 
trous, rich brown Bakelite Molded 
for bases, motor housings, switch 
knobs, guard buttons and other 
parts. The use of Bakelite Molded 
gives the stand a pleasing, modern 
appearance, which is emphasized 
by the new style, airpiane type 
propellers. 


Production is simplified as each 





CANADA, LIMITED, 163 





one of the Bakelite Molded parts 
is completely formed in one mold- 
ing operation. Assembly time is re- 
duced because the parts are uniform 
in dimensions, making all like parts 
readily interchangeable. No surface 
finishing, enameling, or plating op- 
erations are required since the color 
and lustre are inherent properties of 
this material. In addition Bakelite 
Molded has excellent dielectrical 
properties, providing effective in- 
sulation for all electrical parts. 

In the production of electrical 
appliances and devices of all kinds 
Bakelite Molded has demonstrated, 
over a period of years, its numer- 
ous advantages. We would be glad 
to have you consult us about its 
possibilities for your own product. 
We also invite you to write for a 
copy of our 48-page illustrated Book- 


let 25M, “Bakelite Molded”. 





Photos show fans with Bakelite Molded 
bases and motor housings. Product of 


Barber-Colman Co., Rockford, Iil. 


...43 East Ohio Street, Chicago, Il. 


Dufferin 


Street, Toronto, Ontario, Canada 


nemerton! sign fer infinity ov ealimined quantity M symbolizes the infinity 
sember of presen! and tweens viet of Bakelue Lo porenon s provucay 


A THOUWSAND 


USES 


che 





Other features of the new switch in- 
clude: solid silver-to-silver, double brake 
contacts; entire mechanism removable for 
wiring; easily accessible terminals; non- 
rusting metal parts; stainless steel springs; 
and knockouts in top and bottom of case. 
Flexibility in mounting is another impor- 
tant feature where standardization of con 
trol equipment is desired. The switch with 
enclosing case is used for surface mount 
ing—the mechanism. only with mounting 
brackets for “building-in’—or without the« 
mounting brackets for back or cavity 
mounting. The pushbuttons and their pro 
tecting shroud are part of the basic switch 
mechanism and a complete mechanism is 
housed in its own insulating shell. Cutle 
Hammer, Inc., 1264 St. Paul Ave., Mil 
waukee, Wis. 


Wide Range Transformers 


B ASED on original designs of the engi- 
neers of Wired Radio, Inc., the General 
Radio Company has developed a new line 
of transformers characterized by their ex- 
tremely wide frequency range. Type 741-G, 
illustrated, is one of three standard models 
now available. The same size cast alum- 
inum case, used for all three models, is said 
to provide excellent shielding from fre- 





quencies above 1000 cycles and as partic- 
ularly useful in reducing inductive feed 
back which may cause ‘ 
also shield against other high frequency 
disturbances such as the usual bothersome 
laboratory noises caused by circuit break- 
ers, switches, etc. An important feature 
of the new transformer is the structure of 
the coil and core which, it is claimed, 
tends to reduce leakage reactance and dis- 
tributed capacitance to lowest 
values. Type 741-G is a line-to-grid trans 
former, voltage step-up ratio 1:6.4. Type 
741-J, an interstage transformer, has volt 
age ratio 1:1. Type 741-P, plate-to-line, 
has voltage step-down ratio 6.35:1. Gen- 
eral Radio Company, Cambridge A, Mass 


‘singing.’ The cases 


. 1 
pr yssible 


Radio Tubes 


LASS envelope radio tubes announced 

by Arcturus as being directly inter- 
changeable with corresponding type of all- 
metal tubes, carry the same type numbers, 
with letter “G” suffixed, to denote glass 
envelope type. The new line, which is said 
to follow conventional tube manufacturing 
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processes, includes the following: penta 
grid converter, detector-amplifier triode, 
power output triode, high-mu triode, power 
output pentode, double diode, detector-am- 
plifier triple grid, super control-amplifier 
triple grid, pentagrid-mixer-amplifier, and 


a full wave rectifier. The last mentioned, 








designated 5Y3, is interchangeable with 
the conventional 5Z4 tube. Illustration of 
the super control-amplifier triple grid 
(6K7G) shows the general appearance of 
the “G” line with the all-metal tube base 
connections and guide pin. Arcturus Radio 
Tube Co., New- 
ark, N. J. 


720 Frelinghuysen Ave., 


Copper Alloy 
L preurcee properties of steel are com 


bined with the conductivity of copper in 
Mallory 3 Metal, a new copper alloy sup- 
plied in rods, bars, dies, drop forgings, 
regular forgings, in cold drawn or ex- 
truded parts and sand castings. Consisting 
predominantly of copper, it is described as 
the equal of that metal in coefficient of 
resistivity, coefficient of expansion, modu 
lus of elasticity and corrosion resistance. 
Its electrical conductivity in forgings and 
rods is rated at 80 to 85 per cent that of 
copper or better. For sand castings, 75 
to 8&5 per cent that of forged copper is 
claimed. Used extensively for spot weld- 
ing tips, flash welding dies, seam welding 
eels and for castings in numerous ap- 
plications Mallory 3 Metal is also recom- 
mended for 
water heating coils, as well as for electric 






commutator segments. hot 
railway, telephone and telegraph overhead 
service wire and other electrical uses and 
applications. P. R. Mallory & Co., Inc.., 


Indianapolis, Ind 


Magnetically Controlled Timers 


\X/ \LSER automatic timers, Series 80, 
are now equipped with magnetic 
brake coil and special brake finger to con- 
trol the timer escapement, a new feature 
that permits use with thermostat for re- 

rding the operating time of heating ap- 


pliances at definite temperatures. The 
new timers may be set for any predeter 
mined time interval within maximum tim- 
ing range to close the timer switch circuit 


to which appliance heating coil lines are 


























































connected through a relay. Signal lights 
or bells may be used to indicate closed 
circuit on the appliance heating coil, or 
that heat has reached a definite tempera- 
ture, or to indicate when timing interval 
has expired. Timers are furnished for 
flush mounting installation or without dial 
or assembly and with special dials with 
customer’s imprint. Timer No. 8066, fur- 
nished without stock housing for standard 
equipment installation, is equipped with 
6-amp. single pole, double throw switch, 
Walser Automatic Timer Co., 
Building, New York. 


Graybar 


Nibbling Machine 


IRECT connected to a ™% hp. single 

phase repulsion start induction motor, 
1200 r.p.m., and equipped with snap switch, 
extension cord and attachment plug, a new 
hench model nibbler of 1% in. capacity and 
9 in. throat depth, has been added to the 
Savage line. Streamlined, with no moy- 
ing parts in front except cutting tool, it 
is equipped with patented tool holder, ad- 
justable tools and dies and adjustable ram 
bushings. Designed for line and template 
cutting of sheet metal for machine and 
motor parts, special design and ornamental 
work. Weighs 125 pounds. W. J. Savage 
Co., Knoxville, Tenn. 


Specimen Mounting Press 


FOR mounting small wires, parts, sheets, 
springs or other metal specimens for 
microscopic examination in the laboratory, 
the Waco hydraulic press has resistance 
heating element and molding tools for 
melting and curing bakelite molding ma- 
terial within from three to five minutes. 
The press produces a finished mount, one 
inch in diameter, which it is claimed holds 
its specimen firmly during grinding and 
polishing operations. Bakelite molded 
mountings do not heat up, it is claimed; 





the material does not clog grinding wheels 
brushed off the 
Press is 20 in. high, 


and it may be easily 


abrasive medium. 
weighs 55 lbs., has a hard steel mold pro- 
vided with opening for a_ thermometer 
and is equipped with cord and plug for 
connection to 110-volt service. Waulkens- 
Anderson Co., 111 North Canal St., Chi- 
cago, Til. 
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OUTSTANDING 
ADVANTAGES: 


& 
No contact troubles. 
a 


Safe, dependable service 
in any atmosphere. 


Minimum energy 
required for operation. 


* 
Save space and weight. 
s 


Cut service costs. 












Problem was excessive moisture ... 





The solution was found 


icth QB 


KON - NEC-TORS 


(Mercury-to-Mercury Switches) 





Contact corrosion presented a troublesome problem to 
this manufacturer of pressure alarms. A change from 
the mechanical type switch to KON-NEC-TORS, however, 
and all contact troubles ceased. For KON-NEC-TORS (mer- 
cury-to-mercury switches) have no exposed contacts 
which corrode or wear. Mercury, sealed in, provides 
positive, dependable contact . . . unaffected by moisture 
or any other atmospheric condition. 

Here is another instance where one of the advantages of 
mercury-to-mercury switching improved product service- 
ability and cut servicing costs. But there are many 
other advantages; any one of which may improve the 
efficiency of your product . . . increase its salability . . . 
and substantially reduce contact troubles and expense. 
It’s worth investigating. Complete data is yours for the 
asking .. . General Electric Vapor Lamp Company, 887 


Adams Street, Hoboken, New Jersey. 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 


645 Copr. 1934, General Electric Vapor Lamp Co. 


































































Personal 


Wood Elected President of I.E.S. 


A. S. WOOD, chief lighting engineer 

Ls. of Westinghouse Electric & Mfg. ( 
was elected president of the Illuminating 
Engineering Society for a twelve-month 
term beginning Oc- 
tober 1, 1935. One 
of the foremost il- 
luminating engineers 
in the world, Mr. 
Wood _ has_ been 
identified 
ighting in- 


closely 
with the 
dustry ever since he 


i 
began his business 
career and is thor- 
oughly familiar with 
lighting practice not 
only in this country, § 
but also in England 
of which country 
he is a native. His 
grandfather, an electrical industry pioneer, 


L. A. S. Wood 


was associated with Michael Faraday in 
his research work at the Royal Institute 
in London. L. A. S. Wood was born in 
London and received his education at the 
City of London School and the University 
of London. Afterwards he studied elec- 
trical engineering under Professor Sylva 
nus P. Thompson, at Finsbury Technical 
College. He was connected with the Edi- 
son and Swan United Electric Light Com- 
pany in the early days of the incandescent 
lamp and later devoted many years to the 
development of the arc lamp. He took a 
leading part in laying out street lighting 
systems in the larger European cities and 
also the lighting of many of the public 
buildings for the British Government. 

He came to the United States in 1911 
to introduce the flame carbon arc lamp 
and was shortly afterwards appointed arc 
lamp expert for the Westinghouse Com- 
pany, with headquarters at East Pitts- 
burgh. Soon after the introduction of the 
Mazda C lamp he became associated with 
the George Cutter Company of South 
Zend, Ind., as illuminating engineer, and 
later was made sales manager. When the 
Cutter Company was absorbed by West 
inghouse, Mr. Wood was made manager of 
the street lighting department, with head- 
quarters at South Bend. He was located 
in the Cleveland works as manager, light- 
ing division, prior to his recent transfer to 
New York as chief lighting engineer. 


Crosset Now General Manager 
ONALD A. CROSSET has been ap- 


pointed by the Alloy Metal Wire Co., 


Inc., Moore, Pa., as secretary-treasurer 


and general manager, taking complete 
charge of plant production and sales activi- 
ties. Mr. Crosset, a metallurgical engi 


neer, joined the company at its inception 
and was secretary and engineering direc- 


tor, prior to his new appointment. The 


Mention 


\lloy Metal Wire Co., established in 1919, 
produces resistance wire, strip and ribbon 
of nickel and copper and nickel chrome 
alloys. In 1932, the company went into 
the production of stainless steel wire rod 


and strip. 


Kokins & Davis Step Up 


| W. KOKINS, general manager, and 
* CC. E. DAVIS, sales manager of War- 
ren Telechron Co., Ashland, Mass., were 


recently elected company vice-presidents. 


Reinach Heads Sales Staff 
A H. REINACH has been appointed 
. | s 


staff head in « standard 
commercial equipment sales by Kelvinator 
Corp., Detroit, Mich Mr. Reinach has 
‘n with Kelvinator in the commercial 


large ol 


division for several years and has_ been 
in the electric refrigeration business since 
1924. He will be assisted by F. N. Patti 
son who has had experience in the com 
] 


mercial applications division. 


Robinson Appointed 


HARLES R. ROBINSON has. been 

appointed first vice-president and gen- 
eral manager of sales of Inland Steel Co., 
Chicago, IIl., to succeed Edward M. Adams, 
who died on May 8. Mr. Robinson was 
associated with Inland Steel from 1904 to 
1908 and from 1922 until the present time. 
He is a director of the company and has 
been vice-president in charge of the rail- 
road sales department. He is also presi- 
dent of the Inland Tar Co., a subsidiary. 
He started his business career in 1890 as 
a salesman of tool steel for Park Brother 
& Co., and in 1900 he entered business for 
himself, handling various steel products. 


Barry Retires 
RETIREMENT of John G. Barry, senior 


vice-president of the General Electric 
Company, after more than 45 years of ser- 
vice, and his election to an honorary vice- 
presidency, was announced by Gerard 
Swope, president of the company on June 
28. As active head of the apparatus sales 
organization, Mr. Barry has for many years 
formulated and executed the company’s 
policy and sales program in the apparatus 
field. He will maintain an office in Schen- 
ectady and will be available for consulta- 
tion. The retirement is effective as of July 
technical training as an apprentice and test 
man with the old Thomson-Houston Com- 


pany. He was formally employed for the 


first time in 1890, and soon became a mem- 


ber of the railway department, going to 
New York and then Schenectady, in 1894. 


1. Mr. Barry went direct from school into 


Within 


issistant 


three yvears he had been made 
manager of the department 


then one of the two main divisions of the 


company Ten years later, he was ap- 
pointed manager, and in 1917 the duties 
of general sales manager for the company 
were added to those specific illy in the 
transportation field. He was made a vice- 


president in 1922. 


G-E Promotions at Cleveland 
NNOUNCEMENT of promotions i 


the specialty appliance department of 
General Electric Co., Cleveland, Ohio, has 


been made by P. B. Zimmermai 


cle part- 


ment manager 
Fielding Chandlet 
SUCCE eds Fi. A. 
Uhalt as manager 
of the dealer divi 
sion, Mr. Uhalt 
having resigned to 
enter another line 
of business. Mr 
Chandler has been 
in the dealer divi- 
sion for some time. 
E. H. Norling, for- 
merly of the sales 





promotion division, 
has been transferred Fielding Chandler 
to the dealer divi 

sion. M. T. Bard, who has been connected 
with the department’s commercial division, 
has been named manager ot the 
created kitchen waste unit division 

Lawrence Jennings, for 

commercial manager of the Eastern Shore 
Public Service Co., 
at Salisbury, Md., 
has been named as 
an assistant to H. 
H. Bosworth, man- 
ager of the central 
station division. W. 
D. McKelvie, of the 
central station di- 
vision, has been 
western 
manager of the di- 
vision, with head- 
quarters in Chica- 
go. J. M. Walker 


is eastern manager 


newly 


several years 


named 





M. T. Bard 


of the division, with 
offices in New York. M. D. Grow, in 
charge of sales training, has been trans- 
ferred from the sales promotion division 
to the sales division, headed by A. M. 
Sweeney. 

Changes in the executive personnel of 
the apparatus engineering and sales or- 
ganization of the General Electric Com- 
pany, effective July 1, are also announced. 
Commercial engineering activities of the 
transportation department and general of- 
fice commercial transportation 
will report to vice-president H. L. An- 
drews, who will become a member of the 
Industrial com- 
mercial engineering will hereafter report to 
W. W. Miller, manager of the industrial 
department, and central station commercial 
engineering to M. O. Troy, manager of the 
central station department of the com- 


Vice-president E. W. Allen will be 


activities 


apparatus sales committee 


pany. 


a member of the apparatus sales committee 
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Inspect G-E All-rubber Plugs closely and 
at once you see how and why they out- 
live all other types. General Electric 
realized the impossibility of training peo- 
ple to treat attachment plugs gently. So 
G-E designed All-rubber Plugs and Cords 
of one-piece construction that can be 
yanked from outlets repeatedly without 
impairing their efficiency .. . that with- 
stand terrific abuse without breaking or 
coming apart. 


G-E All-rubber Plugs are MOLDED ON- 


There are three kinds of plugs 
On appliances now in use, 


But only G-E All-rubber Plugs 
Can withstand terrific abuse. 


| y 


WHO'S AFRAID OF THE 
BIG BAD WIFE?” 


~ 


TO THE CORDS IN ONE PIECE... 
not merely attached. They are PART 
OF THEIR CORDS. Such one-piece con- 
struction eliminates cord-set failures. 
Specify General Electric Cord Sets with 
All-rubber Plugs for your appliances. 
Forget that cord sets ever caused you 
worry. A representative will be glad to 
call and help solve your cord set prob- 
lems. Write today to Section Q-278, Mer- 
chandise Department, General Electric 
Company, Bridgeport, Connecticut. 


**With apologies to all wives and Walt Disney. 
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and will have supervision of the contract 
service department and in addition will 
assist the district offices in all phases of 
their work. 

Vice-president E. O. Shreve, who will 
continue as executive representative of the 
company in the National Electrical Manu- 
facturers Association, has been appointed 
chairman of the apparatus sales commit- 
tee, which will direct the general commer- 
cial policies of all apparatus departments 


Meese Gets Two Degrees 
ILLIAM H. MEESE, vice-president 


of Western Electric Co., and works 
manager at the Point Breeze plant in Bal- 
timore, Md., was the recipient recently of 
two honorary degrees in recognition of his 
professional attainments and his conspicu- 
ous civic leadership in Baltimore. Univer- 
sity of Michigan, his alma mater, awarded 
him the honorary degree of Master of 
Engineering and Temple University pre- 
sented him with the degree of Doctor of 
Science. 


Newcomb and Spangler Promoted 
T J. NEWCOMB has been promoted 


manager of commercial refrigeration 
sales in the refrigeration department of 
Westinghouse Electric & Mfg. Co. He 
will have his offices at Mansfield, Ohio, 
headquarters of the merchandising division 
of the company. Previous to his appoint- 
ment Mr. Newcomb served the Westing- 
house Company as eastern manager of re- 
frigeration sales,'at the New York office. 
Previously he was public utility supervisor 
for the refrigeration department. His new 
responsibility will be the managerial direc- 
tion of the manufacturing, distribution and 
sale of Westinghouse commercial refrig- 
eration equipment. 


W. W. Spangler has been appointed 
credit manager by Westinghouse, with 
headquarters in East Pittsburgh. He en- 


tered the employ of the company in 1916 
as treasury and accounting representative 
in the Seattle, Wash., office. Since then 
he has held various positions, including 
that of assistant manager, department of 
syndication operations; supervisor com- 
mercial research and a member of the ex- 
ecutive staff of the vice-president in charge 
of sales located in the New York office. 
Before his present appointment he was 
treasury manager in Chicago. 


Westinghouse Shifts 


HANGES recently announced by West- 

inghouse Electric & Mfg. Co. include 
the appointment of H. F. Boe as assistant 
eastern district manager, with headquar- 
ters at Rockefeller Center, New York. Mr. 
Boe joined the company in 1901 and was 
first employed in the winding department 
at East Pittsburgh, being later transferred 
to inspection work. He went to the engi- 
neering department in 1911 and was ap- 
pointed industrial sales engineer two years 
later. He was made manager of the in- 
dustrial division at Buffalo, N. Y., in 1922 
and in 1926 he became Buffalo manager, 
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the position he held at the time of his re- 
cent appointment. He belongs to a num- 
ber of societies and clubs in Buffalo and is 
a member of A.I.E.E. 

Mr. Boe is succeeded at Buffalo by J. B. 
Hare, who joined the company in 1916 
after previous service with the Westing- 
house Air Brake Co. Mr. Hare has held 
various executive positions associated with 
sales activities, including the post of man- 
ager of the Columbus (Ohio) office, as- 
sistant central station manager at New 
York and central station and transporta- 
tion sales manager at Pittsburgh. 


Major Events 


New Radio Finance Plan 


ONSUMMATION of an_ exclusive 

agreement between the R C A Victor 
division of the Radio Corporation of 
America and Commercial Investment 
Trust, Inc., for the financing of sales to 
the public of a new R C A radio line has 
been announced. The complete facilities 
of C. I. T.’s more than 150 branch offices 
throughout the country will be made 
available to 12,000 R C A Victor dis- 
tributors and dealers. 

The new finance plan will be offered to 
the public with the introduction of the 
new R C A Victor line of radios and 
the R C A Victor all-metal tubes some 
time this month. The combination of 
R C A’s new development and the ad- 
vantages of the C. I. T. finance plan is 
expected to result in tremendously in- 
creased volume for R C A. 


Refrigerator Sales Gain 
EFINITE and _ substantial 
in unit and dollar sales volumes, for 

electric household refrigerators are re- 
ported for the first five months of 1935 
by the statistical division of the National 
Electrical Manufacturers Association. 

According to the association’s report, 
sales of units in this country up to the 
end of May totaled 858,993, representing 
a dollar volume of $66,194,073. The figures 
compare with a sales total of 683,398 for 
the five months of 1934. The dollar 
volume in that period last year amounted 
to $58,263,030. 

Total unit shipments for the first five 
months of this year were 26.5 per cent 
greater than for the same period in 1934 
and exceeded the total for the first six 
months of last year. 

The gain in dollar volume for the period 
covered amounted to 14.1 per cent com- 
pared with 1934. 

Export sales showed a_ corresponding 
growth, the report continued. Sales to 
Canada up to the end of May totaled 8,258 
units, compared with 6,891 for the cor- 
responding months last year. The value 
of the Canadian shipments was $671,095 
this year, as against $559,787 last year. 


gains, both 


R. J. Weber has been promoted to the 
position of central station sales manager 
of the Pittsburgh office. With the com- 
pany since 1910, he was first employed in 
the production department, then with the 
Westinghouse International Co. and the 
railway department at East Pittsburgh. 
G. W. Honsberger has been made trans- 
portation sales manager at the Pittsburgh 
office. He has been with the company 
since 1915, for two years in the testing 
department. In 1920 he was in the engi- 
neering department and two years later was 
transferred to the Pittsburgh office. 


of the Month 


Sales in all other foreign markets up 
to the end of May accounted for 45,336 
units, valued at $3,501,179. This compares 
with 31,004 units, having a value of $2.- 
836,525, sold abroad in the first five months 
of 1934. 


Inventors Honor Horton Washer 


ITH the award of a special blue 
ribbon the Horton Manufacturing 
Company has received the highest attain- 
able honor, for its Model 20 cabinet house- 
hold washer with the ‘‘auto-safe” wringer, 
from the National Inventors’ Congress. 
Congress judges assembled in Chicago 
operated the four-roll super-automatic 
wringer blindfolded without need for 
striking release levers or taking precau- 
tions against overloading or jamming. The 
prize-winning model contains an oversize 
23-inch diameter tub and, for the first time 
in any washer, a floodlight brightly illumi- 
nating the whole interior. 

There were 427 exhibits at the sessions 
of the Congress. Judging was for ingen- 
uity, utility and educational value of the 
The judges were H. E. Taylor, 
Chicago, Manufacturers’ Research In- 
stitute; Herman A. Finke, St. Louis, and 
L. A. Trofimov, Cleveland. 


displays. 


Sleeper & Hartley Managers 

p S. McCUTCHEON and W. H. 

* BLOUNT have been appointed by 
Sleeper & Hartley, Inc., Worcester, Mass., 
as managers. Sleeper & Hartley make 
spring machinery, flexible casing machin- 
ery, cable armoring machinery, flexible 
tube machinery and wire mill machinery. 
C. S. Arms continues as consulting engi- 
neer on wire mill equipment. 


Half Million Certified Lamps 


At the end of the first 


Illuminating Engineering 
program for certified portable lamps, mile- 
stone was June 1, there had been 500,000 
certificates made. Nearly 75 per cent of 
this number were study and reading lamps 


year of the 
Society’s 
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—the first design to enjoy certification by 
virtue of its need in the study rooms of 
college dormitories, fraternity houses and 
homes. 

At the end of the first year, 49 manu- 
facturers in the United States were au 
thorized to attach tags of certification on 
their lamps. In the same period, six 
manufacturers in Canada had received cet 
tification. It was only recently that this 
arrangement was made in Canada but in 
that short period more than 6000 certified 
lamps have been sold. 


More Home Building 

7 HAT residential building awards dut 

ing the first half of 1935 in 37 eastern 
states totaled $208,173,300 as against only 
$131,762,900 for the corresponding six 
months of 1934 is reported by the F. W 
Dodge Corporation. Besides recording an 
advance of almost 58 per cent over the 
half-year total for last year the volume of 
residential awards during the initial half 
of 1935 was greater than has been shown 
for any similar period since the total for 
the first half of 1931. 

The construction industry as a whole 
in June turned in a higher contract volume 
than-has been shown for any other mon 
since March, 1934, when activity under 
the PWA program was tapering from 
its peak. June contracts for total con- 
struction in the 37 eastern states amounted 
to $148,005,200. This represented a g: 
of almost 18 per cent over the total for 
May and almost 17 per cent over the 
volume for June of last year. 

Of the June, 1935, total, residential 
building amounted to $49,832,600; this 
was more than 10 per cent greater thai 
the total for May and almost twice the 
volume reported in June, 1934 and, 
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fact, greater than for any single mont! 
> 


since October, 1931. 





ai 
Energy Output’at New High 
ITH the release of electrical 
energy output data for the 
light and power industry for the 
week ending July 20, production 
figures touched a new high. Ac- 
cording to the Edison Electric Insti 
tute, the July 20 week ended with a 
total of 1,807,037,000 kw.-hr. as 
compared with 1,766,010,000 in the 
1.663.771 .000 
over the corresponding period of 
1934. The gain was 2.3 per cent over 
the previous week and 8.6 per cent 


week preceding and 


over last year. Greatest gains wer« 
in the Rocky Mountain region. Per- 
centage comparisons by geographical 
regions for the two weeks ending 
July 20 and July 13, with the cor- 
responding ones of 1934, are in- 
dicated below. 


Weeks ended 






July 20 July 1 
New England ... pone ee ra 
Middle Atlantic .. Se he + & 
Central Industrial + 6 ¢ 
We EE 6:44:40: + 7 + ¢ 
Southern States ... se 7.4 g 





Association Acctivities 


Engineering Advertisers’ Associa- 
tion elected W. T. Watts as president, at 
the annual meeting, June 20. Mr. Watts 
is advertising | 


manager of Fairbanks, 


Morse & Co. Other newly elected officers 
nclude vice-president Stuart G. Phillips 
the Dole Valve Co.; W. F. Crawford, 


Edward Valve & Mfg. Co.; and treasurer, 
Anthony De Young of Whiting Corp 
Directors elected include H. D. Payne, 
Chicago Molded Products Corp., Chic: 


National Machine Tool Builders’ 
Association is sponsoring the 
exposition of machinery ever held in the 


United States. It opens September 11 in 


largest 


Cleveland, Ohio, and will continue’ for 
ten days. More than 23 | 


5 exhibitors will 
] 


cipate in the exposition and will di 





-hines, accessories, lubricants and 
related products. The total value of the 
exhibits will be approximately $4,000,000. 
The 1935 show will be about 50 percent 
rger than the last exposition, held in 
1929. It will occupy about five and one 
half acres of exhibit areas, the entir« 
available space in Cleveland’s Exposition 
\uditorium. It is als 
estimated that 5,000 kilowatts of electrical 
energy will be required to pull the hourly 
| when the machines are under power. 
mprovements in machine tool design, pre 


ision and capacity during the last five 
years have exceeded the cumulative ad 
es of the preceding twenty years, a 


rding to the association, and the show 


lay for the first time a number 





ucts which are expected to revon 
production methods 
Roberts Everett Associates, 372 WM idison 


\ve.,. New York, are the exposition mar 


Mechanical 
nominations 


American Society of 
Engineers has 
for officers for 1936 as follows: 
lent, W. L. Batt, president SKF Indus- 
tries, Inc., Philadelphia, Pa.; for vice- 
presidents, A. D. Bailey, Commonwealth 
Chicago, Ill., J. A. Hunter, 
University of Colorado, Boulder, Colo., 
R. L. Sackett, Pennsylvania State College, 
State College, Pa.. and W. A. Shoudy, 
Orrok, Myers & Shoudy, New York; for 
managers, W. L. Dudley, vice-president 
Western Blower Co., Seattle, Wash., W. 
C. Lindemann, secretary of A. J. Linde 
mann & Hoverson, Milwaukee, Wis., and 
J. W. Parker, Detroit Edison Co., Detroit, 
Mich. 

An outstanding event of the A. S. M. E. 
semi-annual meeting held in Cincinnati, 
Ohio, June 19-21, was the presentation of 


announced 


for presi- 


Edison Co., 


he Alexander Holley medal for 1934 to 
Jr. Irving Langmuir, of General Electric 
Co. The presentation was made by Ralph 
Flanders, president of Jones & Lamson 
Machine Co., also president of the A. S 
M. E. The executive committee approved 
an amendment to the constitution adding 
two membership classifications, namely, fel 


+ 
t 
t 
i 


low and student. Fellow is defined as one 


who has had 25 years experience in the 
profession and at least ten years member- 
ship, an exception being made to men who 
achieve eminence, they being eligible with- 
out the time element. Student member js 
one who has regularly matriculated in one 
of the 113 colleges where the society has 


branches. 


American Standards Association, 29 
West 39th St... New York. 
issue of 


In the July 
Industrial Standardization and 
Commercial Standards Monthly, issued by 
ASA, announcement is made of the work 
of ASA committee to set national standards 
for braids used in insulating wires and 
cables. Uniform standards to guide manu- 
facturers and consumers in selecting quality 
braid for insulating electric wires and 
cables has been agreed upon by a nationally 
representative committee sponsored by the 
Electrical Standards Committee. Proposed 
standard is described by G. W. Zink, of 
Habirshaw Cable & Wire Corp., in that 


issue 


National Association of Credit Men 
t its annual convention in Pittsburgh, Pa., 
ine 17-21, elected the following officers: 
) 


a 
J 
President, P. 


treasurer ot the 


M. Haight, New York, 
| International General 
Electric Co.; vice-president, Ralph Fisher, 
American Trust Co., Oakland, Calif.; Paul 
Kielden, Norton Company, Worcester, 
Mass., and Edward Pillsbury, B. Rosen- 
berg & Co., New Orleans, La. National 
directors chosen were Osborn Bullen, 
idge, Mass.; Frank A. Worth, Buf- 
falo, N. Y.; John L. Redmond, New 
York; A. T. Richards, Philadelphia; W. 
KF. Smith, Chattanooga; L. J. Bradford, 
Cincinnati; Harvey L. Welch, St. Louis; 
W. H. Schmidt, Des Moines; R. C. Wil- 
son, Salt Lake City; Ralph Mever, Los 
\ngeles, and Arnold Groth, Portland, 
Ore. 
A. W. Robertson, chairman of board of 
Westinghouse Electric & Mfg. Co., ad- 
dressed the convention on the present 


Cambr 


favorable outlook for business 


Radio Manufacturers Association, 
1317 F St. N. W., Washington, D. C 
The RMA News Bulletin (No. 112) re- 
ports that a bill in California which pro- 
posed a special “luxury” tax of 10 per cent 
on radio sets and parts has been defeated, 
according to reports to the association, 
which opposed this and similar bills in a 
number of state legislatures. Defeat of the 
California bill made a clear record for the 
RMA legislative committee, of which Paul 
B. Klugh, of Chicago, is chairman, for the 
year in successful opposition to anti-radio 
legislation. Although forty-four state leg- 
islatures have held sessions during the past 
year, every bill opposed by the RMA was 
defeated, including a number of measures 
which proposed special taxation of radio 
and a bill in Connecticut which sought to 
prohibit automotive radio. 
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RIGHT answer to that important question: 


“WHICH MOTOR 


| for QUIET OPERATION?” 
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: THE G-E CAPACITOR-MOTOR, TYPE KC 


(Left) FOR 
REFRIGERA- 
TORS .. . incor- 
wretee distinctive 

eatures that reduce 
assembly and serv- 
ice costs 







(Right) FOR PUMPS 
...a sturdy, reliable 
motor for tough jobs 


(Left) FOR STOKERS 
... affords complete 
protection from moist- 
ure, heat, and dust 


@ General Electric Type KC 
capacitor-motors are represent- 
ative, in proved quality, perform- 
ance, and durability, of the complete 
line of G-E motors of every type—of every 
size—for every purpose; this diversified line 
provides for all conditions of load and mounting 
encountered in modern motorized products. 
@ General Electric offers you more than the finest 
in motors, control, transformers, wire, and scores 
of other high-quality electric products—it offers 
you the added sales assistance of the widely and 
favorably known G-E monogram—a mark of 
products of recognized worth that helps you sell. 
General Electric, Dept. 6B-201, Schenectady, N.Y. 
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Fifth Annual Economics Conference 
for Engineers is announced by Stevens 
Institute of Technology to be held August 
10-17 at Stevens Engineering Camp, 
Johnsonburg, N. J. The general theme 
of the conference will be “Taxation and 
the Cost of Government.” Further de- 
tails may be obtained from George W. 
Barnwell, Stevens Institute of Technology, 


Hoboken, N. J. 


American Institute of Electrical 
Engineers will hold Pacific Coast con- 
vention August 27-30 in the Olympic 
Hotel, Seattle, Wash. Five technical 
sessions in the fields of power transmis- 
sion, electrical machinery, communication, 
electro-physics, and measurement and se- 
lected subjects, embrace a number of 
timely papers. A large part of the elec- 
trical machinery session will deal with the 
leakage reactance and effective armature 
resistance of synchronous machines. 

The annual report of the board of di- 
rectors of A. I. E. E. presented at Ithaca, 
N. Y., recently showed a total member 
ship, on April 30, 1935, of 14,253. In ad- 
dition to three national conventions and 
two district meetings, 1507 meetings were 
held- during the year by local organizations 
of the Institute in the principal cities and 
educational institutions in the United States, 
Canada and Mexico, according to H. H. 
Henline, national secretary, 33 West 39th 
St., New York. E. B. Meyer, chief engi- 
neer, Public Service Electric & Gas Co., 
Newark, N. J., was elected president of 
A. I. E. E. for the year beginning August 
1, 1935. Other officers were elected as 
announced in our January, 1935 issue, on 
Page 56. 


American Oil Burner Association, 
342 Madison Ave., New York. At the meet- 
ing of oil burner manufacturers held in 
Cleveland, July 9-10, the creation of the 
Oil Burner Institute to succeed AOBA 
and the adoption of a new broad gauge 
program was unanimously voted. The 
program contemplates a broadened mem- 
bership to include all manufacturers of oil 


burning appliances in the United States’ 


and the inauguration of detailed plans 
which will exert a stimulating influence of 
far reaching benefits to oil producers and 
refiners as well as to the oil burning ap- 
pliance manufacturers themselves. Present 
members of AOBA automatically becom« 
members of the Institute. 

The executive committee appointed G. 
Harvey Porter of Baltimore as managing 
director. Directors present at the meeting 
included E. P. Bailey, National Airoil 
Burner Co.; J. A. Berghoff, Wayne Oil 
Burner Co.; W. F. Brannan, Anchor Post 
Fence Co.; C. H. Chalmers, Chalmers Oil 
Burner Co.; M. F. Cotes, Motor Wheel 
Corp.; J. J. Donovan, General Electric 
Co.; Albert J. Fleischmann, May Oil 
Zurner Corp.; D. M. Gardinor, Delco Ap 
pliance Corp.; Harry F. Tapp, Gilbert & 
3arker Mfg. Co.; C. N. Lockwood, Nu- 
Way Corp.; Earl Marr, Franklin Oj! 
Heating Co.; C. E. Shields, Petroleum 
Heat & Power Co.; W. J. Smith, Cleve 
land Steel Products Corp.; W. C. Wood, 
Timken Silent Automatic Corp., also G 
Harvey Porter, Walter V. 
C. F. Curtin, acting secretary. 


Bailey, and 
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1935 National Electrical & Radio 
Exposition will be held in New York 
from September 18 to 28 inclusive at Grand 
Central Palace, under the sponsorship of 
the Electrical Association of New York. 
Radio and electrical men identified with the 
exposition include: C. E. Stephens, West- 
inghouse; H. H. Barnes, Jr., General Elec- 
ic Co.; M. G. O’Harra, Norge Corp. of 
New York; J. T. Collins, Frigidaire Corp. ; 
J. J. Donovan, General Electric Co.; H. B. 
Barber, Kelvinator Corp.; L. E. LeVee, 
Apex-Rotarex Corp.; E. K. Ploner, Chi- 
cago Flexible Shaft Co.; B. R. Gates, Pre- 
mier Division, Electric Vacuum Cleaner 








Meetings Ahead 


American Chemical Society-—Semi-an- 
nual meeting, August 19-23, at San Fran- 
cisco, Calif. Charles L. Parsons, secre- 
tary, 330 West 42nd St., New York. 


American Foundrymen’s Association 
39th annual meeting, August 19-23, at 
Royal York Hotel, Toronto. C. E. Hoyt, 
secretary, 222 W. Adams St., Chicago, Ill. 


American Institute of Electrical En- 
gineers—Pacific Coast convention, August 
27-30 at Olympia Hotel, Seattle, Wash. 
H. H. Henline, secretary, 33 W. 39th St., 
New York. 


Conference on Industrial Relations 
18th annual conference, August 28-31, 
at Silver Bay, Lake George, N. Y. 


Illuminating Engineering Society—An- 
nual meeting, September 3-6, at Hotel 
Netherland-Plaza, Cincinnati, Ohio. D. 
W. Atwater, secretary, 29 West 39th St., 
New York. 


National Machine Tool Exposition—Sep- 
tember 11-21 at Public Auditorium, Cleve- 
land, Ohio. Roberts Everett Associates, 
exposition managers, 232 Madison Ave., 


New York. 


National Machine Tool Builders’ Asso- 
ciation—Annual Machine Tool Congress, 
September 11-21, at Cleveland, Ohio. Her- 
man H. Lind, general manager, 1220 
Guarantee Trust Bldg., Cleveland, Ohio. 


National Electrical and Radio Exposi- 
tion—September 18-28 at Grand Central 
Palace, New York. Ralph Neumuller, 
managing director, Electrical Association 
of New York, Inc., 480 Lexington Ave., 
New York. 


National Electrical Contractors Asso- 
ciation—Annual convention, September 
23-25, at Hotel LaSalle, Chicago, III. 
Laurence W. Davis, general manager, 420 
Lexington Ave., New York. 


Association of Iron & Steel Electrical 
Engineers—Annual convention and ex- 
position, September 24-26, at William 
Penn Hotel, Pittsburgh, Pa. T. B. Lit- 
tle, acting managing director, Empire 
Building, Pittsburgh, Pa. 


American Society for Metals—17th an- 
nual meeting, September 30-October 4, at 
the Palmer House, Chicago, Ill. W. H. 
Eisenman, secretary, 7016 Euclid Ave., 
Cleveland, Ohio. 


National Metal Congress—September 
30-October 4, to be held in the Interna- 
tional Ampitheatre, Chicago, Ill. W. H. 
Eisenman, secretary, American Society 
for Metals, 7016 Euclid Ave., Cleveland, 
Ohio. 


Wire Association—-Annual meeting and 
exhibition, September 30-October 4, at 
Chicago, Ill, (in association with the 
National Metal Congress). Richard E. 
Rrown, secretary, 17 East 42nd St., New 
York. 


American Welding Society—-Fall meet- 
ing, September 30-October 4, in Chicago, 
Ill M. M. Kelly, secretary, 33 W. 39th 
St., New York. 

















Co.; M. E. Trimble, Warren Telechron 
Co.; N. L. Myers, Westinghouse Electric 
& Mfg. Co.; W. M. Bettes, Landers, Frary 
& Clark; H. B. Myrtle, Incandescent Lamp 
Dept., G-E. Co.; J. F. O’Brien, Westing- 
house Lamp Co.; Walter Drury, Graybar 
Electric Co., Inc.; J. H. McKenna, A, J, 
Lindemann & Hoverson Co.; E. J. Hegarty, 
Westinghouse Electric & Mfg. Co.: Earle 
Poorman, General Electric Co., and Ralph 
Neumuller, managing director Electrica] 
Association of New York. Joseph Bern- 
hart, formerly with Madison Square Gar- 
den, has been retained as show manager, 


National Electrical Wholesalers 
Association, 165 Broadway, New York, 
announces change in convention date to 
October 14-18. Convention will be held 
at the Drake Hotel in Chicago. The 
program committee consists of L. E, 
Latham of E. B. Latham & Co., New 
York, as chairman, with the chairman of 
the Atlantic and the Central Divisions, 
H. J. Baitinger, Baitinger Electric Co. 
New York and S. Rosenthal of Hyland 
Electrical Supply Co., Chicago, Ill. More 
than ordinary emphasis will be placed on 
merchandising lines, including refrigeration, 
radio and the major and minor appliances, 
although at the convention this year, the 
supply lines will not be neglected. 

A special committee consisting of Karr 
Parker, chairman, H. J. Baitinger and W. 
J. Drury, now arranging for a con- 
ference with manufacturers to discuss 
plans now employed by some manufacturers 
in the appointment of so-called “industrial 
agents,” hopes to establish the fact that 
the sale of motors and control, industrial 
heating, time switches, and timing devices, 
transformers and other industrial appa- 
ratus can be most economically — sold 
through established wholesale distributors. 


Eighteenth Annual Conference on 
Industrial Relations will be held at Sil- 
ver Bay on Lake George, N. Y., August 
28-31, under the auspices of the industrial 
department of the National Council of 
Y. M. C. A’s. in co-operation with a com- 
mittee of representative industrial men. 
The committee this year includes C. S. 
Coler, Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa.; John H. Frye, 
American Telephone and Telegraph Co., 
New York; C. H. Kline, General Electric 
Co., Pittsfield, Mass.; H. F. Sedwick, E. I. 
du Pont de Nemours & Co., Wilmington, 
Del.; George B. Thomas, Bell Telephone 
Laboratories, New York; and James W. 
Towsen, West Virginia Pulp and Paper 
Co., New York, and other executives in 
electrical and non-electrical fields. 


American Chemical Society.—The rise 
of the chemical industry on the Pacific Coast 
will be featured at the ninetieth meeting 


of the society to be held August 19-23 at 


San Francisco, Calif. Dr. Edward C. 
Franklin, professor emeritus of Leland 
Stanford University, has been appointed 
honorary chairman of the convention. 
Prof. Arthur Lachman of the University 
of California has been named general 
chairman. Most of the society’s profes- 
sional divisions will hold sessions, accord- 
ing to Secretary Charles L. Parsons, 330 
West 42nd Street, New York. 


ELECTRICAL MANUFACTURING 


















































































Al 








Iron 
‘tric 
rary 
amp 
ing- 
ybar 
Bee, 
irty, 
arle 
alph 
rical 
ern- 

rar- 
ger, 


lers 
ork, 
> & 
held 
The 

E, 
New 
1 of 
ions, 
Co., 
land 
fore 
1 on 
tion, 
nces, 
the 


Karr 
|W. 
con- 
sCuss 
irers 
trial 

that 
trial 
1Ces, 
ppa- 

sold 
itors. 


on 
Sil- 
igust 
trial 
1 of 
com- 
men, 
50) 
Co., 
Frye, 
Ca. 
‘ctric 
E. I. 
gton, 
hone 
; W. 
aper 
es in 


e rise 
“oast 
eting 
23 at 
d C. 
eland 
inted 
ition. 
rsity 
neral 
ofes- 
cord- 
330 


RING 
















For Every Electrical and 
Manufacturing Purpose 


| RYERSON 
STEEL 


COPPER— BRASS—ERAYDO AND OTHER METALS 


IN STOCK FOR 
IMMEDIATE SHIPMENT 












An accurate Bridge of ruggedness, flex- 
‘ ibility and wide range. A fine laboratory 
: instrument, yet designed to be practical 
for use on production lines. Write Dept. 
R-8 for new complete catalog of Muter 
products. 





We have been specializing more and more in the 
finer steel products used by the electrical manu- 
facturing and allied industries. All of these 
steels are available for immediate shipment from 
our nearest plant. 






















Write for the Ryerson Stock List— 
Key to Immediate Steel 






List Price 


PLANTS AT: CHICAGO MILWAUKEE 8T. Louis 


| Josepu T. RYERSON & SON. inc. 
| CINCINNATI DETROIT CLEVELAND BUFFALO BOSTON 


PHILADELPHIA JERSEY CITY 



























Combining the 
tensile properties of steel with 
the conductivity of copper 


The most amazing metallurgical advances that any 
civilization has ever known are those that are being 
made today—and Mallory plays an important part in 
their making. Its latest contribution is Mallory 3 Metal, 
a copper alloy of unusual properties and wide applica- 
tion. Mallory 3 Metal, may be substituted, with a few 
exceptions, in applications where brass, bronze, copper, 
or even structural steel is used at the present time. 


P.R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA 
Cable Address—Pelmallo 





For Every Variety Of 
Industrial Application 


| Relays have a unique history which particularly 


. tat ‘ Mallory 3 Metal can 
commends them for uses where reliability of operation be supplied in the 
is paramount. Forty years of design and manufacture for the po = ae bare, 
> ° . ‘ aies, ¢ rop orgings, 
exacting requirements of the telephone industry have resulted in regular forgings, oy iz ay -Ve 
a variety of perfected relay types which are now being applied cold drawn or ex- 
with | ind ial : f hi Send truded parts and 
equal success to industrial requirements of every kind. Sen cand eustinas. Write 


for catalog 4016-A—free upon request—which gives a complete | for information. 
description of types available. | 


AUTOMATIC ELECTRIC COMPANY... .Chicago, Illinois . 
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With the Manufacturers 


Revere Copper and Brass, Incorpor- 
ated, 230 Park Ave., New York, on July 
18 purchased the assets of the Baltimore 
Tube Co., Baltimore, Md. 


Ludlow Sales Corp. has moved from 
80 Federal St. to 211 Congress St., Bos 
ton, Mass. The product is linen cord, 
yarn, jute and thread for use in electrical 
products. 


General Electric Co., air conditioning 
department, has moved from the G-E 
Building at 570 Lexington Ave. New 
York, to the Bloomfield works of the com 
pany at 5 Lawrence St., Bloomfield, N. J., 
according to announcement by J. J. Dor 
ovan, manager of the department. 


Westinghouse Lamp Co., Bloomfield, 
N. J., announces new dial light that elimi- 
nates radio static caused when ordinary 


dial light bulb jars loose from vibration 


and sets up electrical interference. The 
new radio panel lamp has bayonet base, as 


on automobile lamps, and locks the light 


in a fixed position. 


Wm. Edlich, Delawanna, N. J. is bring 
ing out a new drop-light which has three 
endless chains suspended from a bell to 
hold the reflector on in any position from 
vertical to horizontal. The unit, designed 
for use in the industrial field, for lighting 
the work on metal working machines and 
tools, is made in all standard reflector sizes, 


60 watts and up. 


Anderson-Pitt Corp., 209 W. 19th Ter 
race, Kansas City, M | 
to the Pitt Corp. Principal product is the 
“Focalipse” portable electric heater. The 
lso makes non-electrical prod- 
ucts, loose-leaf devices, forms and indexes, 
etc. E. E. Anderson and Fred D. Pitt 
were the principal stockholders of the old 
Anderson-Pitt Corp., organized in 1925. 
Mr. Anderson sold his interest to Willi 
Pitt, founder of the Irving-Pitt Mfg. ( 
which has also changed its name to the 
Pitt Corp 


, has changed its name 


company a 








( 


Garfield Mfg. Co., Garfield, N. J., re 
cently took over the production of Plas- 
Mica and is now offering it in standard 
package, also in repair kit. Plas-Mica 
powder contains ingredients similar to 
those in natural mica. When mixed with 
the liquid, the compound is said to be 
equivalent to natural mica for insulation 
replacement. As a commutator insulation 
material it resists oil, acid, water and high 
temperature without disintegrating and is 
dielectric to an exceptional degree, it sets 
to about the same degree of hardness as 
natural mica and can be undercut without 
granulating. 


Safety Flasher, Inc., 1101 West Main 
St., Springfield, Ohio, has designed a flash- 
ing device which consist of a transformer 
and electric contact mechanism that controls 
the current through the primary for indu 
ing the high voltage necessary for lighting 
a neon or gas-filled tube. Mechanical 
interrupter controls the primary circuit, and 
it is claimed, tends to increase e.m.f. out 


60 


put in the secondary coil. Used on 6 volt 
storage batteries for flashing safety devices 
or signals, it produced either continuous or 
Hashing light and gives any desired length 
f flash. It will light 20 ft. of luminous 


tube 


Branch Offices-Agencies 


Wolverine Tube Co., 1411 Central 
\ve., Detroit, Mich., announces appoint 
ment of Rick & Selleg, Chicago, Ill., to 


cover Chicago and Milwaukee territory ot 


= 
soldering lugs and splicing sleeves. H. M. 
Linter of New York has been appointed 


to cover the New York Metropolitan area. 


Roxalin Flexible Lacquer Co., Eliz 
ibeth, N. J., has established an office at 
1616 Kresge Bldg., Detroit, Mich., with 
Roy St. John in charge as technical sales 


representative. 


Waters-Genter Division, McGraw 
Electric Co., announces appointment of 
Lee J. Morris, with headquarters in Phila- 
delphia, in place of Mr. O’Brien, to repre- 
sent the company in Philadelphia, Balti- 

ore, Washington, upper New York and 
the eastern half of Pennsylvania. R. S. 
Christy has been appointed representative 
with headquarters in Atlanta, Ga., to cover 


. 1 
the entire south. 





International Business Machines 
Corp., Endicott, N. Y., announces open 
ing of new offices in San Francisco, Calif., 
4 Pittsburgh, Pa. The Pacific coast of- 
fices are located at 25 Battery St., San 
Francisco. The Pittsburgh office is in the 
Koppers Buildit 


Wadsworth Electric Mfg. Co., Cov- 
ngton, Ky., has appointed S. G. Cum 
ings Co., 209 North Third St., Philadel- 

Pa., as representative for that city 


and for the surrounding cities in New 


Jersey. The company in addition to its 
line of switches and panelboards will also 


sell the display lighting equipment made 


by Wadsworth. 


United States Rubber Products, 
Inc., 1790 Broadway, New York, an- 
nounces the organization 
changes: W. S. Long, formerly manager 
of mechanical sales in the Seattle, Wash., 
district, has been transferred to Los An 
geles, Calif.; C. W. Gilmer, formerly 
salesman in the San Francisco district, 
has been appointed manager, mechanical 
sales for the Seattle district. The New 
Orleans branch, formerly at 202 Fulton 
St., 1s now located at 440 Canal St., New 
Orleans, La 


following 


W. A. Treadwell, 171 Madison Ave., 
New York (Room 802, telephone: Ash- 
land 4-1278), has established as sales rep- 
resentative for the following manufactur- 
ers: Enameled Metals Co., Pittsburgh, 
Pa.; Alphaduct Co., Jersey City, N. J.; 
\merican Metal Moulding Co., Irvington, 
N. J.; Fairmount Electric & Mfg. Co., 
Philadelphia, Pa.; American Wall Tie Co., 
Chicago, Ill., and Cuneen Mfg. Co., New 
Rochelle, N. Y. The lines for which Mr 
Treadwell has been authorized to act as 


direct representative comprise rigid metal 


conduits and fittings, thin-wall metallic 
tubing, non-metallic flexible conduit and 
sheathed cable, armored cable, armored 
lead cable, armored lamp cord and metal- 
lic 
1 
By 


> flexible tubing, ground clamps, els, c¢a- 
e cars, grounding devices, pipe straps, 
hanger bars and hack saw frames and 


blades. 


Hydraulic Press Mfg. Co., Mount 
Gilead, Ohio, has established a_ Detroit 
sales office in the Curtis Building, 2842 
West Grand Blvd This direct factory 


branch is in charge of Reider Thoreson, 
who has been with the company for ten 
years in engineering and sales work. The 


office will cover the entire state of Michi- 
gan, together with northwestern Ohio and 
northeastern Indiana 


New Books 


National Battery Manufacturers As- 
sociation, Inc., 7 East 44th St., New 
York, announces publication of pamphlet, 
“The Battery Industry at a Glance,” a 26- 
page booklet that includes a list of asso- 
ciation members and statistical data. Avail- 
able to non-members at 25 cents per copy. 

World Power Manual and Electrical 
Exporters’ Handbook contains items of 
interest to electrical export managers and 
exporters of electrically equipped ma- 
chinery; domestic electric current char- 
acteristics of all foreign countries (by cit- 
ies), background material in the electric 
power industry, power production and 
consumption statistics, power customers, 
general wiring regulations and _ practice, 
domestic rates in principal cities, as well 
as pertinent data concerning the market 
throughout the 
world. Presented in sectional torm, adapt- 


able for loose-leaf binding and costs $2.00 


for electrical equipmen 


for complete service of about 500 pages 
minimum, for the year 1935, by The Elec- 
trical Division of the Bureau of Foreign 
and Domestic Commerce, Department of 
Commerce, Washington, D. C 


Obituary 


William S. Hadaway, illuminating en- 
gineer of the Westinghouse Lamp Com- 
pany, died in Belleville, N. J., June 6 of 
injuries received in an automobile accident 
which occurred May 29. Graduated from 
Cornell University in 1920 with a B.S. de- 
gree in E. E., Mr. Hadaway entered the 
employ of the Edison Lamp Works in 
Harrison, N. J., as a factory engineer, 
later assuming duties in lighting engineer- 
ing work. In 1929 he joined the commer- 
cial engineering department of the company 
at Bloomfield as illuminating engineer. In 
his fifteen years of employment in the elec- 
trical industry, Mr. Hadaway has engaged 
in lighting work of every description from 
manufacturing to application. At the time 
of his death, he was active in the design 
of lighting installations in commercial and 
industrial fields. He was a member of the 
Illuminating Engineering Society. He was 
born in Montgomery, N. Y., and was 38 
years of age when he died. 
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CUT YOUR HANDLING COSTS— 
with ACME SUPERSTRIP—in LONG 
COILS and SKID SHIPPED 


@ Acme Superstrip is not only made to meet your 
product needs... It not only gives better products, 
with waste and rejections cut to the minimum... 


In addition... Acme studies your particular handling 
set-up and ships Superstrip in a manner that fits it. 
Long coils, for instance, speed production. Skid ship- 
ping cuts down unloading and handling time. 


Often, the need for finishing after fabrication can be 
eliminated by Acme Superstrip, finished to your re- 
quirements before shipment. 


Add all the advantages of Acme Superstrip together 
and you get the answer why an ever-increasing 
number of companies are using this super strip steel. 


Send for the booklet, “Batting ‘Em Out.” No obligation. 
ACME STEEL COMPANY, General Offices: 2846 Archer Ave., 
Chicago. Branches and Sales Offices in Principal Cities. 








@ Difficult part made fyom cold rolled, electro-gal- HOT ROLLED - COLD ROLLED \ GALVANIZED - STAINLESS 
vanized Superstrip. No finishing after fabrica- 
tion. This is just one of countless products made 


from Acme Superstrip. 
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electric heat @eeaewe 
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heat or cold. Retains lubricants, ex 


cludes aaa and grit. See } . : BOO gal. eaustie 


f 
mg many other uses. Any color, / 


kness or density, f | tank at 210 deg.?” 


be 
As “This tank is located in a remote part of the plant, 
THE of oMi i ler 210 Rye a gna and if heated by 


a steam jacket, would require a pie 
Manufacturers af Salt and Sult Products individual steam boiler. Would electric heat help us?’ 
MILLS AT MILLBURY, MASS JOHNSON CITY. & 


N.Y an =KSON. MICH 
SALES OFFICES AT NEW YORK . PHILADELP CLEVELAND . DETROIT - ST Ti CHROM Al ox ey I 4 
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“Twenty-four 1 Kw. Chromalox Strip Heaters will 





heat your tank. Automatic control will hold the 

' > tem] "NO deo. WN ; 
emperé iture — ately at < deg. No operator at- 

ill Not Corrode Wires catfon nest 
o se @ 
Send for Rubyfluid—the perfect soldering flux— Just eg rs Ps — where standard 
FREE SAMPLE will not corrode wires or destroy insula- Chroma = nits moet oe the way to ae 
tion. It is free from fumes or odor and These Pm ate ao tine tee and capacities for 
s assures strong neat joints. Available in every heating job to 00 deg. F. 


x flux, paste, acid or rosin core solder. A 
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RUBY CHEMICAL CO. Fiibewa Electric Heat Equipment 


tion of your 


uma 60 McDowell St. Columbus, Ohio erred ta) Can Solve Your Problem 





EDWIN L. WIEGAND CO. mail with your business letterhead 
7530 Thomas Blvd., Pittsburgh, Pa. 


Without obligation, send me the CHROMALOX BOOK of ELEC- 
TRIC HEAT. 
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‘useful’ life.** 


* Trade Mark Reg. U. S. Pat. Off. 


























Many years of working in all S== 
types of materials, brass, bronze, 2 
monel metal and phosphor 2 
bronze, have given RAYMOND ><> SS 
valuable data on Spring Design ~~ 

that adds extra life to spring SS 


performance. es 
On your next order, tr S " 
™ 7 SDS Ria 


QS 
RAYMOND PS fi 
VU |G 
PRINGS 
RAYMOND MFG. CO., CORRY, PENN. 


ALSO STAMPINGS AND WIRE FORMS 





“Che LIFE of the Appliance 


/ Vi C fy I i iI} e ems 


The life of the heating appliance is the heating element 
oe ee ee it gives life to the work of the appliance 
designer, maker, seller and satisfaction to the user. 


No appliance maker...... no appliance marketer can 
afford to experiment with his trade by using a heating 
element material that is even second best. 


“Nichrome” V is for the appliance maker who buys only 
upon the severest tests for highest quality. 


“Nichrome” V Heating Elements assure the maximum in 


* 


**The life of heating ap- 
pliances is reckoned in 
terms of useful life and 
total life. Useful life is 
that portion of test up 
to the time when the 
heating element decreas- 
es 10% in wattage, while 
total life is up to the 
time of final burnout. 


Driver-Harris Company ..... HARRISON. N. 5.0 Goa? eee 


Detroit Italy 
























PYROHM 
FEATURES 


Best grade nichrome 
tesistance wire. . . 
space wound... 
crack-proof tubing. 










Wire ends brazed to 
terminal bands. Se- 
curely fastened pig- 
tails or other ter- 
minals. 


















Rugged copper ter- 
minal bands. Tapped 
units for any values. 
Also adjustable units. 


Unit completely coat- 
ed with vitreous porce- 
lain enamel fired at 
high temperature. 
& 

Any resistance, watt- 
age, terminal style, 
mounting . . . stand- 
ard or to order. 


Conservatively rated 
for continuous, 
trouble-proof service. 
Prices will interest 
you. 


Severe- 
Service 


INDUSTRIAL 
RESISTORS 


For those trying jobs . . . continuous oper- 
ation... no time to pamper with equipment 
. . « long life taken for granted—AERO- 
VOX Pyrohm Resistors are your logical 
choice. 


Single units or mounted groups . . . all types, 
terminals, standard wattages, resistance values. 
Note Protective Cage Pyrohms (illustrated) 
ideally suited wherever protection against 
mechanical injury, without interfering with 
necessary ventilation, is desired. Engineer- 
ing collaboration and quotations on request. 


DATA Latest catalog covers com 
plete line of resistors and 


condensers. Send for it. 





CORPORATION 
81 Washington Street Brooklyn, N. Y. 
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PUBLICATIONS 


OPPORTUNITIES FOR THE ALERT USER OF EQUIPMENT, MATERIALS, FINISHES AND PARTS TO KEEP ABREAST OF PROGRESS IN THE ART 


Motors, Drives, Controls 


801. MOTORIZED SPEED REDUCERS. 
Price Sheet No. 22-10, a complete listing of 
motorized speed reducers in 12 pages. Data 
tables; type, ratio, r.p.m., foot-pounds torque, 
with corresponding prices for various types and 
frame sizes of motors. Janette Mfg. Co 


802. MOTOR CONTROLLERS. Catalog, 
loose-leaf with Leverlock binder. Complete set 
of bulletins and checking list for magnetic con- 
tactors, current limit starters, d.c. and a.c. con- 
trollers of all types, limit, float, brake and foot 
switches and field rheostats, also a complete 
line of resistors. Vonitor Controller Co. 


803. MOTOR PLUGGING SWITCH.  Bulle- 
tin 1001 describes a plugging switch for quick 
stopping of a.c. motors and for use with mag- 
netic reversing contactors for applying reverse 
torque. Details and prices; illustrated. Huclid 
Electric & Mfg. Co. 


804. AUTOMATIC STARTERS. Bulletin 709, 
illustrated broadside-folder in color, with lift 
flaps exposing large size illustration of the 
solenoid operated switch mechanism, double 
break silver alloy contacts and other design 
features of the 709 starter. Illustrations in- 
clude examples of combinations of Bulletin 709 
switches for specific applications. illen-Bradley. 


805. LIMITORQUE CONTROL. Bulletin, 28 
pages illustrated, describes Limitorque control 
which consists of a motor driven combination 
worm and helical gear reducing mechanism 
fitted with limit switches and containing a 
threaded operating nut and bearing that moves 
the valve stem. Details of power operation of 
valves with Limitorque control. Operating 
charts, electrical and mechanical data and lists 
of some useful applications, also specifications 
for motor operated valves. Philadelphia Gear 
Works. 


806. CHAIN LENGTH CALCULATOR. 
Handy device for calculating chain lengths for 
silent and roller chain drives. Shows length of 
chain required (in link) for any combination 
of sprockets and for any pitch and center 
distance. Morse Chain Co. 


807. FLEXIBLE COUPLINGS. Bulletin No. 
49 lists 21 sizes of approved type Flexpin 
couplings. 4 pages of data tables, sizes for usual 
motor drives, usual boring and keyseating prac- 
tice, directions for size selection, ete. Smith & 
Serrell. 


808. MOTOR MAINTENANCE. Recently is- 
sued booklet, ‘“‘The Brush Phase of Motor Main- 
tenance”’ listed in this column in our February 
1935 issue has been brought up-to-date by a 
series of illustrations showing the producer’s 
testing system, also some additions and changes 
in the text matter. Data includes brush char- 
acteristics, selection and manufacture and sug- 
gestion for proper maintenance methods. Ohio 
Carbon Co. 


809. MAINTENANCE EQUIPMENT. Cata- 
log No. 19 lists and describes many devices and 
tools for electrical and mechanical maintenance ; 
commutator stones, grinding and turning tools, 
mica undercutters, field and armature testers, 
growlers, testing meters, electrical etchers and 
metal markers, safety equipment, ete. 40 pages, 
illustrated. Martindale Electric Co. 


Machines and Equipment 


821. RESISTANCE BRIDGE. Broadside tells 
about a new Wheatstone bridge for measuring 
resistances. Designed for general use on the 
factory production line and in service work. 
Illustrates a new low priced instrument, of 
rugged construction, especially adaptable for use 
by electrical and radio manufacturers. The 
Muter Co. 


822. MULTIPLIERS. Bulletin No. 700 de- 
Scribes kilovoltmeter multipliers or resistance 
boxes designed for a wide variety of standard 
instruments for measuring potentials up to 
25,000 volts, a.c. or d.c. NShalleross Mfg. Co. 


823. INSTRUMENTS. Catalog, 12 pages, 
describes electrical indicators and other elec- 
trically actuated instruments designed fer air- 
craft use. Includes specifications and prices for 
radio compass indicators, electric tachometers, 
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panel ammeters, voltmeters, etc., also tempera- 
ture indicators in resistance and thermocouple 
types. Includes details of Weston Synchroscope. 
Weston Electrical Instrument Corp. 


824. ELECTRIC FURNACES. Bulletin HD- 
735 describes a standard line of organic com- 
bustion furnaces. Details covering uses, tem- 
perature range, construction, control and opera- 
tion, voltages, etc., with specifications. 4 pages, 
illustrated. 

Bulletin No. 931 describes a carbonal process 
for carburizing steels in the electric vertical 
earburizer. Illustrations include phantom view 
of the equipment also a few typical installa- 
tions. Data covers cycle of operation, penetra- 
tion rate, advantages, cost data, specifications, 
ete. 12 pages. Hevi Duty Electric Co 


825. TAP CHART. Folder includes a chart 
prepared to give detailed information on per- 
centages of threads that can be obtained using 
certain sizes of tap drills, also data and illus- 
trations on equipment for production tapping. 
R. G. Haskins Co. 


826. HIGH SPEED SPINDLE MACHINES. 
Folder describes and illustrates motor driven 
machine designed to attain extremely high spin- 
dle speeds, a development of the diamond bor- 
ing type applied to multiple spindle equipment. 
Goss & DeLeeuw Machine Co. 


827. INSULATION RESISTANCE’ TEST- 
ING. Pocket manual of ‘‘Megger”’ practice, a 
128-page book on why, when, and how, to make 
Megger tests of insulation resistance. New 
manual No. 1420, fully illustrated. Listed at 


25 cents per copy. James G. Biddle Co. 


828. POLISHING AND BUFFING MA- 
CHINE. Folder, 6 pages, describes automatic 
polishing and buffing machine incorporating the 
New Departure variable speed Transitorg. Spe- 
cifications and features of straight line and 
rotary type machines, also illustrations of a few 
products buffed and polished with this equip- 
ment. Packer Machine Co. 


829. PORTABLE TOOLS. Bulletins sheets 
Nos. 200, 400, 600, 800, 1000, illustrate motor 
driven drills, screw drivers, nut setters, also 
sanders and bench grinders. Specifications and 
prices. Jas. Clark, Jr., Electric Co. 


830. METALLIZING. Pamphlet, 4 pages, 
covers use of metal spraying equipment on gen- 
eral maintenance applications. Includes photo- 
graphs of metallizing jobs and lists many ap- 
plications for metallizing equipment. Metalliz- 
iny Co. of America, Inc. 


831. SOLDERING. Bulletin, 8 pages, “How 
To Solder Perfectly,’’ describes and illustrates 
fundamentals of correct soldering, the import- 
ance of clean metals, proper heat, correct solder 
and flux, etc. Useful information on the selec- 
tion and proper size of electric soldering iron, 
best shape of tip, and control of soldering 
temperatures. Vulcan Electric Co. 


Materials and Parts 


841. DRUM TYPE SWITCHES. Bulletin S. 
D. 9441-A describes and illustrates a new small 
drum type switches for a.c. or d.c. reversing 
across-the-line, 2 hp., with ‘“twin-break’’ con- 
tacts, furnished in skeleton type with mount- 
ing plate for built-in applications. Cutler- 
Hammer, Inc. 


842. MERCURY SWITCHES. Bulletin No. 
500-A illustrates a number of Mercoid switches 
for many commercial applications, a list of 
which is included, together with switch speci- 
fications, list prices and details and line draw- 
ings of nickel silver mounting clips. Mercoid 
Corp. 


843. TIME SWITCH. Letter-folder tells about 
the No. 3900 Mark-Time switch with illustra- 
tions showing how it is built into washing 
machines, air conditioner units, electric cookers, 
permanent wave machines, electro-medical ap- 
pliances, etc. Details of its escapement feature 
and general data of interest to electric appliance 
manufacturers. M. H. Rhodes, Inc. 


844. INSULATING MATERIALS. Price 
Book No. 49 lists a complete line of insulating 
materials, asbestos, mica materials, tubing, 
tapes, varnishes, etc. 32 pages. Mitchell-Rand 
Insulation Co 


To obtain any of these fill in this 

coupon and mail it to the Editor, 

ELECTRICAL MANUFACTURING 
232 Madison Ave., New York 





Your Name............ 


Position 





845. RESISTANCE HAND BOOK.  60-page 
catalog featuring ‘‘Tophet”’ resistance wires and 
ribbons, also “‘Cupron,” ‘“‘Fecraloy’”’ and other 
resistance alloys. Illustrations, specifications, 
prices on resistance materials, helical coils; 
notes on micro-metallographic investigation, also 
details of Tophet ‘“‘D,”’ a new inexpensive heater 
wire, with data tables, also description of radio 
tube material and insulated wires. Wilbur B. 
Driver Co. 


846. RADIO RESISTORS. Price List No. 6 
on wire-wound tubular resistors. 8 pages, illus- 
trated. Includes table of replacement voltage 
dividers listed according to make of receiver. 
Atlas Resistor Co. 


847. STAINLESS STRIP STEEL. Booklet 
describes Acme Silcrome H-B stainless strip 
steel. 8 pages, of notes covering physical tests, 
fabrication, corrosion resistance and other tech- 
nical details. Acme Steel Co. 


848. COPPER ALLOY. Booklet describes 
Mallory 3 Metal, a new copper alloy of un- 
usual properties featuring high electrical con- 
ductivity, great mechanical strength and greatly 
diversified applications. Details of character- 
istics, with illustrations of finished products and 
parts, also some notes on applications for the 
metal which is supplied in the form of rods, 
bars, dies, drop forgings, regular forgings, cold 
drawn, swaged, cold headed, or extruded parts, 
also sand castings. P. R. Mallory & Co., Ine. 


849. ALUMINUM. Revised edition “Alcoa 
Aluminum and Its Alloys,’’ 92-page illustrated 
booklet, contains much useful information con- 
cerning the properties of aluminum and alum- 
inum alloys, and application for which each 
alloy is best suited, the forms in which the 
materials are available, with data covering the 
sizes now in commercial production. Appendix 
tables show physical properties, composition, 
typical mechanical properties, guaranteed mini- 
mum mechanical properties, dimension toler- 
ances. Aluminum Co. of America. 


850. CONTROLLED GRAIN ANODES. Cat- 
alog, 12 pages, describes the production of con- 
trolled grain anodes, lists several types of 
nickel anodes, also cast anodes of copper, brass, 
bronze and zinc, with illustrations of various 
available shapes. The book includes useful data 
covering proper size of conductors, current and 
voltage, capacity of tanks, tables of equivalent 
fluid measures, tested solutions, formulas, etc. 
Seymour Mfg. Co. 


851. PORCELAIN ENAMEL SALES MAN- 
UAL. Written as a reminder of the extra- 
ordinary merits and usefulness of porcelain 
enamel, this brochure describes its origin, na- 
ture, application, use and advantages. Illustra- 
tions show how porcelain enamel is made, how 
applied and how tested in the laboratory. Data 
on its use on refrigerators, washing machines, 
kitchen equipment, ranges and heaters, cook- 
ing utensils, sign, lighting reflectors, etc. Sell- 
ing points covering porcelain enamel finish are 
emphasized for specific applications. Covers the 
technical aspects of enameling and sales promo- 
tion of porcelain enameled products. 24 pages 
with 92 pictures. Porcelain Enamel Institute. 
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- Virgin Insulation 


Heating-Unit Calculator, Form KG, and Catalog—!. Hoskins 
Manufacturing Co., 4443 Lawton Ave., Detroit, Michigan. 


Re- Chrometl, first developed in 1906, as the original nickel- e 
n chromium resistor, created the electric heating industry. 
Svs it is used for heating-elements by all the device makers. 
Chrome! is also widely used in rheostats. Ask for our 





De In ancient times virgins were honored as the guardians and 
“ preservers of sacred fires today electricity is the ‘‘sacred 
eld- fire’’ of a modern civilization and it is appropriate that it 
should be directed along conductors safely guarded by virgin 
insulation 
iy HG WIRE CONNECTORS Asbestos, the basis of Rockbestos insulation, is a virgin 
‘: Wiring Joints made easier, quicker costs cut material, inorganic and unchanged since its creation millions 
A twist of the fingers screws threaded connector of years ago when the whirling, molten ball of Earth cooled 
se onto the wires and the job is done easily and and took its present form. 
In- quickly. New sizes now for all wiring from the small- 


est appliance to handling 3 No. 10 with 1 No. 18. New Asbestos fiber, found in rockbound veins, is dug from the 





. #71 Ideal Connector only ;%’’ dia. x ;%’’ long — suitable earth, fiberized, cleaned and combed and then, without any 
for wire joints in the smallest device a rk i lose 
en _ ee nd work in ck chemical change, is applied to wire by the Rockbestos insulat- 
zg 
a quarters. Joints are positive, strong, corrosion-proof k . 
and tiee 0 tile time. Weed en crandand bw leadion chee. ing process to make the familiar permanent, heat-proof wall 
trical manufacturers. Méillions in use. of felted asbestos. 
ted . T 
SAMPLE FREE Nor is this felted insulation confined to wires and cords 
- It costs you nothing to try this modern way of making some years ago Rockbestos dev eloped a line of inexpensive 
aie wire joints. Just send description of joint you want to . 
: and efficient Heating Units and Elements by applying this 
etem make and we'll send free sample. ‘ : ‘ 
ai insulation to resistance wires. Now dozens of manufacturers 
IDEAL COMMUTATOR DRESSER co. of heater pads, heating blankets, soldering irons, garment 
n Sycamore, Illinois 
1008 Park Avenue 7 ; pressers, immersion heaters, etc. use these Heating Elements 
1 for 7 1 
f and Units because of their inherent reliability and their 
itch 


low cost. 


eve SI M P L | F | E D S 0 L D E R | N G These heating units are flexible so that they may be sewed 


to a flexible base, such as a heater pad 


With STA-WARM Electric Solder Pots or blanket, or they mav be folded and 


bent to fit an odd-shaped recess. If your 


Where soldering is done by product requires an inexpensive heating 
Toll immersion or dipping, Sta- unit of moderate wattage rating perhaps 
: ‘ ; Warms greatly increase effi- , 2 
Pele , 214 to 20 ciency .... They heat solder to this would be the answer. Let us send 
S Pound just the right heat no heat 


Capacities ‘esletion -— ae wateas — ae vou samples and detailed information 
flame hazard no fumes to 


3 Rockbestos Products Corporation, New 
reduce worker's efficiency 


Haven, Conn. 


ROCKBESTOS 


Heating Element 


STA-WARM ELEC. co., 
565 N. Chestnut St., Ravenna, O. 
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“ESCO” 


FREQUENCY CHANGING MOTOR-GENERATORS 


Furnished to operate from D.C. or any A.C. frequency 
and to supply up to 10,000 cycles A.C. 


Rugged, Compact, Quiet and Reliable. 





HIGH SPEED, HIGH FREQUENCY MOTORS 


Constant Speed Squirrel Cage Type. 
No commutators or brushes to wear. FREQUENCY CHANGING MOTOR-GENERATOR 


Speeds up to 15,000 RPM with complete reliability. 





Send for Data Sheet DS-20. Tell Us Your Requirements and Let Us Solve Your Problem. 


“igus motor «=O ELECTRIC SPECIALTY CO., — stamrorb, CONN. 
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CHICAGO MOLDED 
PRODUCTS CORP. | 





@ ANOTHER JOB 


— 


@ MOLDED PLASTICS BRING THE 
ion SHAVING MUG UP TO DATE. 


rf The F. W. Fitch Company’s handy new shaving 

\, mug, molded of Durez, dispenses just the correct 

amount of shaving cream without waste. It does 

away with the use of unsanitary cake soap. But 

fo most important of all, it sells Fitech’s Shay- 
ing Cream. 


Perhaps, through the use of plastics, your 
Re product can be given fresh sales appeal. This 
organization offers unequalled facilities for the 
development of the idea, and the production x 
ten of the molded articles. ic 


CHICAGO MOLDED PRODUCTS CORP. 


2144 Walnut Street Chicago, Il\linois 











- HOMER 


Quality 
Commutators | 


Standard Stock Sizes or 
Built to Specifications 
Materials — Ofthe 
highest quality, closely 
gauged and inspected. 

Accuracy — In design 
and assemblage assures 


smooth running and high 
speed 













Construction — Sci 
entific — rugged — as 
sures even wear and long 
service, 


Send for Catalog 


HOMER 


Commutator Corporation | 
750 Hough Ave., Cleveland, O. 
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OILERS 







etc. 73% of Motor Troubles 
: > (ye End with SpeedWay Oilers 


Over-oiling and under-oiling cause most 
motor breakdowns—cause shorts, burn- 
outs and frozen bearings. SpeedWay 
Oilers keep oil at just the right level auto- 
matically. Save motors. Cut oiling time to 
a fraction. Pay for themselves in oil saved. 
Stop oil dripping, prevent accidents. 


SpeedWay Mfg. Co. 


1828 S. 52nd Ave. Cicero, Ill. CIRCULAR 


TOR 


WRITE FOR 
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If you plan to motorize an old 
product or develop a new one and 
you require a fractional horse-power 
Universal or Shaded Pole motor, 
choose a SIGNAL motor. SIGNAL 
is a specialist in the small motor 
field. The experience gained over a 


period of 43 years of successful 
motor building is reflected in a high 
quality, dependable, priced-right 
product. 

SIGNAL motors range in size 
from 1/500 H.P. to 1/10 H.P. — Uni- 
versal and Induction Shaded Pole 
types. They are available plain or 
backgeared in a wide range of re- 
duced speeds, for short or long hour 
service. Prices are low because the 
complete motor is built by SIGNAL. 

The illustration above shows the 
Type C motor, available in power 
capacities from 1/500 to 1/50 H.P., 
with or without gear reduction and 
base. It is adaptable to a wide and 
varied range of applications, stand- 
ard or special voltages. ; 

Send us your motor specifications 
or tell us what you wish to motorize 
and we will help you determine the 
proper motor for your product. 


SIGNAL ELECTRIC MFG. CO. 


Menominee, Michigan 


OFFICES IN PRINCIPAL CITIES 
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SERVICE 


Jelliff's engineering staff will gladly assist in working out 
resistance wire problems. Send for “Resistance Alloys’ an 
informative booklet on uses and properties of alloy wires. 


CORPORATION .. . Southport, Conn. 
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EVERYTHING 


that it takes to make 
an outstanding plastic 
molding job is embodied 
in this American Record 





Corporation creation. 


. .. large size, intricate 


PAMAGUESEERUAIENINW =p otro cla ete 


careful attention to plastic material properties, for 


durability and dependability. On all ts, 
BALL &% RVLLER 04 ras American Record Corporation ee han Solel 


, it takes to make plastic parts outstandingly success- 
ie Ta ful for all purposes. 
. LOAD -SPEED or DUTY 
n Re TayT CATALOG. AND ENGINEERING COUNSEI 
NORMA-HOFFMANN BEARINGS CORPORATION. STAMFORD. CONN. USA 
HUMID AUGUST DAYS 




















Mean Nothing to 
THESE NEW RESISTORS 


Built to withstand and dissipate intense heat; so Chectstc Mate Devine Miethine Part 
humidity-proof that they smile at even severe salt Molded in One Piece — 14” in Diameter 
water immersion tests, these IRC Power Wire 
Wound Resistors with the NEW CEMENT COAT- 
INGS maintain in humid August the same high 
level of efficiency they do in freezing January. 
Year in, year out, they are your best assurance of 
long, trouble-free service for your product. Liter- 
ally dozens of large industrial users have already 
changed to them. It should pay you to investigate. 
Write for Catalog B-25. 










INTERNATIONAL RESISTANCE CO., 
2100 Arch St., Philadelphia, Pa. 


CORPORATION 
Plant and General Offices: SCRANTON, PA. 


Executive and Sales Offices: 1776 Broadway, New York 
a Chicago : Detroit : Cleveland : Hollywood 


AUGUST, 1935 


{In Canada, 187 Duchess St., Toronto, Ont.} 
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TALLUSIVELY 


HOFFMAN GAS & ELECTRIC HEATER CO. 


LOUISVILLE, KENTUCKY 





G-33, 
G-41, 
H-19, 
H-34, 
H-45, 


, O-8. 















































Chace Thermostatic Bimetal is the 
active element that automatically 
governs operation of safety pilot 
coutrol valve on Hoffman Heaters. 
By this control the gas to main 
burner is shut off in the event 
that pilot light is extinguished. 
Chace Thermostatic Bimetal is now 
used in every line of industry 
where automatic control of tem- 
perature is called for, or where 
automatic action must take place 
with change in temperature. 


CHACE 


fe l anes POT WH 


| TROUBLE STARTS 


1608 Beard Avenue oa @ Detroit Mich 
















IBRATION strikes first at connection points. 

If it can loosen a nut or screw, then it isn’t long 
until more serious damage occurs. The most posi- 
tive protection against vibration any product can 
have is to be equipped throughout with Shakeproof. 
The twisted teeth of this powerful lock washer bite 
into both nut and work surfaces and never let go. 
No other method for keeping connections tight 
can compare with the spring-action and multiple 
locking effect of Shakeproof’s 
exclusive twisted tooth design. 
W rite for free testing samples 
today! 
FREE FOR THE ASKING! 


Just off the press—our new 1935 
catalog tells you how to solve 
your locking problems. Also illus- 
trates and explains other patented 

A. C, Shakeproof products—a truly 
Generator valuable book — send for your 
free copy today! 


SALES COME EASIER—' se 
to the Columbia jobber because he offers modern ‘ate SHAKEPROOF 


ment of highest quality at a fair price. That makes! 

satisfied customers. And the jobber is satisfied too, L Wo her Ci m “an 
because he receives a liberal discount on each sale Oc AS. O 

Columbia products include A. C. Generators, Low Volt- Distributors of Shakeproof Products 

age I). C. Generators, Tong Test Ammeters and Plating Manufactured by Illinois Tool W orks 


Te k Rheostats i © te O lore abo ‘m: : 
ink Rheostats. May we tell you more about them? 253324 Recker Ave. Chicago, Ill. 
THE COLUMBIA ELECTRIC MFG. CoO., 


1900 Hami'ton Ave. Cleveland, Ohio a: ren | te 
we E -_ Ea 


a 
Yar 4 f ee) 


C0 LU syd iu j A F Type 12. Type 11. Type 15. Type 20. Locking 
Tt tated} eit dal fade al ater 


U.S. Pat. 1,419,564—1,604,122— 1,697 954 —1,782,387— Other Pat. Pending— Foreign Pat 
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High dielectric strength and heat 
resistance. Ball and socket con 
struction. 


Write for sample card 
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ALLOYS, Copper 
Mallory & Co., In Pr. B Indianapolis, Ind 


AMMETERS. See Instruments. 
ANODES, Nickel, Brass and Copper 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn 

Udylite Co., 1651 East Grand Blvd., Detroit, Mich (All 
metals.) 

ARMORED CABLE, Asbestos Insulated 

Rockbestos Products Corp., New Haven, Conn. 

ARMS, Flexible. See Tubing, Flexible Metal- 
lic. 

BARRELS, Electroplating 


Grasselli Chemical Cx Plating Dept 629 Eu 1 Ave 
Cleveland, Ohio 


Udylite Co., 1651 East Grand Blvd., Detroit, Mich. 
BATTERY CASES. See Cases, Battery. 
BEADS, Insulating 


American Lava Corp., Chattanooga, Tenn 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa 
“Fish Spine.’’ 

Isolantite, Inc., 233 Broadway, New York. N. Y. 

Steward Mfg. Co., D. M., Chattanooga, Tenn 

BEARINGS, Ball and Roller 


Fafnir Bearing Co., New Britain, Conn 

New Departure Mfg. Co., Bristol, Conn 

Norma-Hoffmann Bearings Corp., Stamford, Conn. ‘‘GreaSeal.’’ 

8. K. F. Industries, Inc., Front St. & Erie Ave., Philadel- 
phia, Pa. 


BEARINGS, Bronze 


Bunting Brass & Bronze Co., Toledo, Ohio 
Phosphor Bronze Smelting Co., 2200 Washington Ave., Phila- 
delphia, Pa. 


BEARINGS, Oil-less (Non-metallic) 


Continental-Diamond Fibre Co., Newark, Del 
National Vulcanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Ill **Insurok.’ 


BELTS, Fan, Cog, V. 
Dayton Rubber Mfg. Co., Dayton, Ohio. ‘‘Dayton.”’ 


BERYLLIUM COPPER. See Copper, Bery!l- 
lium. 


BLOWERS, Appliance 


Deico Appliance Corp., Rochester, N. Y 
Peerless Electric Co., 2100 West Market St., Warren. Ohio 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, II! 


BOLTS, NUTS AND SCREWS 


Blake & Johnson Co., Waterville. Conn 
Ryerson & Son, Inc., Jos. T., Chicago, Ill 


BOXES AND CARTONS 


Continental-Diamond Fibre Co., Newark, Del 


Isolantite Inc. 
Sales Office - 233 Broadway, New York, N. Y. 


Factory at Be!‘evil e, N. J. 
Manufacturers of 


CERAMIC INSULATORS 








Classified Index of 
Materials, Parts, 
and Equipment 






N this and each alternate page following js 8 
Classified Index of the makers of materials 


parts and equipment used in fabricating eleg, 


back cover. 












CARBON 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS—SHAPES 


The experience of 25 years of carbon 
engineering available on request. 
WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 
223 No. Ashland Ave., CHICAGO, ILL. 





BRASS AND COPPER 


Ryerson & Son, Inc., Jos. T., Chicago, Ill 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


BRONZE 


Waterbury tolling Mills, Inc., 660 Watertown Ave., 
Waterbury, Conn 


BRUSH SEATER 








Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, III. 

BRUSHES, Commutator 

Becker Brothers Carbon Co., 223 No Ashland Ave., Chicago, 
it 
Electric Co., Dept. 6A-201, Schenectady, N. Y. 
t Carbon Co., Inc., Carbon Sales Div., Cleveland, 
Oh “‘National,’” ‘‘Pyramid.’’ 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

BUSHINGS, Bronze 

Plain Cast Bronze, Cast Bronze Graphited, 
Plain Sheet Bronze, Sheet Bronze Graphited. 

Bunting Brass & Bronze Co., Toledo, Ohio 

Phosphor Bronze Smelting Co., 2200 Washington Ave., Phila- 
jelphia, Pa 

CABLE, Heavy Duty 

General Electric Co., Dept. 6C-201, Schenectady, N. Y. 
Glyptal Cable **Versatol 

CABLE, Motor Lead, Asbestos Insulated 

tockbestos Products Corp., New Haven, Conn. 

CADMIUM PLATING 


Grasselli Chemical Co., Inc., Adv. Dept., 629 Euclid Ave., 
Cleveland, Ohio *‘Cadalyte.’’ 

Udylite Co., 1651 East Grand Blvd., Detroit, Mich. 
Udylite.’’ 

CANDLES, Fixture 

Brandywine Fibre Products Co., 1402 Walnut, Wilmington. 

National Vulcanized Fibre Co., Wilmington, Del 


CAPACITORS. See Condensers. 
CARBONS, Arc Lamp 


Becker Brothers Carbon Co., 223 No. Ashland Ave., Chicago, 
Ill 
National Carbon Co., Carbon Sales Div., Cleveland, Ohio. 
Eveready,’’ ‘‘National.’’ 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio 


CASES, Battery 
R ardson Co., Melrose Park (Chicago), I 
CASTINGS, Die 
Pressure Castings, Inc., 12439 Euclid Ave., Cleveland, Ohio. 


CASTINGS, Phosphor Bronze 


Phosphor Bronze Smelting Co., 2200 Washington Ave., Phila 
jelphia, Pa 


**Ebrok.”’ 


CEMENT, Commutator 


Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, III. 


Mica Insulator Co., 200 Varick, New York, N 


A& ACOILS 


MAGNET Established 1924 SOLENOID 
Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 











EAA 


JOHN E. FAST & CO. 
RIFTS OM edkOal ARRON 


CERAMIC. See Lava; Porcelain; Cores. 


COILS 





trical products. The names shown are those of aq. 
vertisers in Electrical Manufacturing. The suggestion 
is made that their advertising be referred to for de. 
tailed information, nearest branch office, etc. To locate 
the page number of a manufacturer’s advertisement, 
refer to Advertisers’ Index, two pages removed from 


th 








Standard and special 
designs for electrical 
and radio require- 
ments. 


Catalog on request, 





CHAIN, Socket 
Bead Chain Mfg. Co., Bridgeport, Conn. 


CIRCUIT BREAKERS 


Air and Oil Circuit Breakers and Ol! Break Switche 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Electric Co., Dept. 6A-201, Schenectady, N. Y 
Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N, Y 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CLIPS, Binding $05 


H. S., 180 South Water St., Providence, R. | 


Insulating 


Acme Wire Co., New Haven, Conn 
Electric Co Section Q-278 Merchandise Dept 
Bridgeport, Conn 


, J. J. 35 S. Desplaines St., Chicago, Ill 


Mica Insulator Co., 200 Varick, New York, N. Y. ‘‘Armatite.” 
‘*Micanite.’’ 


CLUTCHES & COUPLINGS, Transmission 


Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Lovejoy Tool Works, 5020 West Lake St., Chicago, Ill. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


COIL (Coils) 


Field, Electromagnet, Induction Coils ani 


Driers & Impregnators. See Ovens. 
Electromagnet. See Coils. Finished , 
Impregnators, Vacuum. See Ovens. Industrial. 


See Coils. Finished. 


Resistance. See Units, Rods & Grids; also Resistors an 
Grid Leaks, Radio. 


See Testers. Coil 
Induction Coil. See Winding Machines. Coll 


Winding Tape. See Tape, Varnished Fabric. 


COILS, Finished 


Armature and Field. See Coils. Finished 
Solenoids. 


Co., New Haven, Conn 


American Enameled Magnet Wire Co., Port Huron, Mich. 


229 Chapman St., Providence, R. 


Electrical Coil Winding Co., 2731 Saunders, Camden, N. J 
Electric Co., Dept. 6C-201, Schenectady, N. % 

Roebling’s Sons Co., John A., Trenton, N. J 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


COMMUTATOR STONES & GRINDERS 


Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Ill 


COMMUTATORS 


Glenn & Co., J. J., 35 S. Desplaines St., Chicago, Ill. : 
Homer Commutator Corp., 4750 Hough Ave., Cleveland, Ohio 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CONDENSERS, Fixed, Mica, Paper Wound, 
and Wax Filled, etc. 

Aerov Corp 81 Washington St., Brooklyn N CY. . 
"e x John E 7 3121 No. Crawford Ave., Chicago, Ill 


y 


Universal COUL S — Precision 


Magnets, Solenoids and 


others to Specifications 


INCORPORATED 


229 Chapman St., Providence, R. |. 
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PORCELAIN 
WINDING CORE 


PORCELAIN 
BASE 


Dual Assurance 
of Quality! 


OHMITE 


— famous seals of quality now appear 
on OHMITE Rheostats in all sizes-—the 
OHMITE Name-plate and the emblem of 
the Underwriters’ Laboratories. 

OHMITE Rheostats are all made with a 
patented construction using a solid porce- 
lain core fused with vitreous enamel to the 
porcelain base-——no organic materials to char 
orsmoke. Write for Catalog 14. listing stock 
sizes from 25 through 500 watts. Our en- 
gineering department will assist in develop- 
ing special rheostats to meet your particular 
requirements, 





OHMITE MANUFACTURING CO. 
Chicago, Ill. 


643 N. Albany Ave. 
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Among manufacturers who regularly apply Ohio Motors in 
machinery building are included—The Excello Aircraft & 
Tool Corporation—The Leeds & Northrup Co.—The Mum- 
mert-Dixon Co.—The Oliver Machinery Co.—The Pratt & 
Whitney Co.—The Thermoid Rubber Co.—The Yates- 
American Machine Co. These manufacturers who buy 
motors with the greatest discrimination, have found that 
Ohio Motors can be depended on to perform under the 
most exacting conditions, and give quiet, dependable 
service. 


Whatever your motor drive problem, let Ohio Engineers 
work and advise with you. 


The Ohio Electric Mfg. Co. 


5905 Maurice Ave., Cleveland, Ohio 


OHIO MOTORS 


AUGUST 













1935 

















= 


[ Pertormence jéoell!s on “SA” 
Series Brushes establish the 
superior commutating _proper- 
ee these new grades for 


heavy duty D. C. service. | 


@ These records cover machines of 150 Kw to 4200 
Kw capacity. They include power, railway and steel 
mill service. 

The broad field of service to which “SA” Series 
brushes are suited, and the graduated physical prop- 
erties of the individual grades, permit the selection 
of a brush with the right combination of characteris- 


tics to provide both good commutation and good life. 


UNIFORMITY OF PHYSICAL 
PROPERTIES RESULTS IN UNI- 
FORMITY OF PERFORMANCE 


Let us recommend the grade for your service 


NATIONAL CARBON COMPANY, INC. 
Carbon Sales Division, OSTA Lille) 


Unit of Union Carbide [aig and Carbon Corporation 
Branch Sales Offices: 
New York « Pittsburgh ¢ Ol Ta: 


= , 
San Francisco 




















































































































CONDENSERS, Electrolytic Filter 


Acme Wire Co., New Haven, Cont 


Aerovox Corp., 81 Washington St., Brooklyn, N. ¥ 

B. L. Elec. Mfg. Co., Dept. A., St. Louis, Mo 

General Electric Co., Dept. 2 Schenectady, N. Y 
Mallory & C<¢ Inc., P. R apoli Ind Dry.) 
Westinghouse Elec. & Mfg. cast Pittsburgh. Pa 





CONNECTORS, Wire 


Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, I!! 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 

CONTACTORS 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. ¥ 

CONTACTS. See Points, Contact. 

CONTACTS, Carbon, Graphite and Metal 
Graphite 

Becker Brothers Carbon Co., 223 No. Ashland Ave., Chicago 
Il 

National Carbon Co., Inc., Carbon Sales Div., Cleveland 


hio. ‘‘National.’ 


Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio 


CONTROLLERS, Magnet Lifting 
Ohio Electric Mfg. Co., 5905 Maurice Ave., 


CONTROLLERS, Motor. See Complete Motor 
Control Table, Editorial Section, page 42. 


Cleveland, Ohio. 


CONTROLS, Temperature and Valve 


Rurling Instrument Co., 185 Market St., Newark, N. J 
Mercoid Corp., 4215 Belmont Ave., Chicago, III. 

Trent Co., Harold E 619 N. 54th St Philadelphia, Pa 
Ulanet Co., George, 85 Columbia, Newark, N. J 


COPPER, Beryllium 


American Brass Co., Waterbury, Conn. 

Riverside Metal Co., Riverside, Burlington County, N. J. 

CORD, Flexible, Heavy Duty 

American Braiding Co., Holyoke, Mass. ‘‘Lusterized’’ ‘‘Cam 
bricoid.’’ 

American Steel & Wire Co., 208 S. LaSalle, Chicago, III. 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Crescent Insulated Wire & Cable Co., Trenton, N. J. 

General Cable Corp., 420 Lexington Ave., New York, 

General Electric Co Section Q-278, Merchandise 
Bridgeport, Conn 

Rockbestos Products Corp., New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


CORD, Heater 


(Asbestos covered stove heater cord and range wire 
American Braiding Co., Holyoke, Mass. ‘‘Lusterized.’’ 
American Steel & Wire Co., 208 S. LaSalle, Chicago, III. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, I)! 
Crescent Insulated Wire & Cable Co., Trenton, N. J. 
Driver-Harris Co., Harrison, N. J. ‘‘Verifiex.’’ 
General Cable Corp., 420 Lexington Ave., New York, 
General Electric Co., Section Y-278, Merchandise 

Bridgeport, Conn. ‘‘Deltabeston,’’ ‘‘Salamander.”’ 
Hoskins Mfg. Co., 4443 Lawton Ave., Detroit, Mich. 
Rockbestos Products Corp., New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N 


Se F 
Dept., 


N. Y 
Dept., 


CORES, Resistance Coil 


American Lava Corp., Chattanooga, Tenn 

Colonial Insulator Co., Akron, Ohio 

General Electric C Dept. 6A-201, Schenectady, N. Y 

Isolantite, Inc., 233 Broadway, New York, N. Y. 

Louthan Mfg. Co., East Liverpool, Ohio 
i. J **Thermolain,”’ 








Star Porcelain Co., Trenton, N. J. Lav 
lain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenr 

CORES, Transformer 

Thomas & Skinner Steel Products Co., 1111 East 23: S 


Ind 


Indianapolis, 


COUNTERS, Magnetic, 
ers, 134 N 


Electric 
Juniper, 






Dunn, Inc., Stri Philadelphia, Pa 


COUPLINGS, Flexible 


Lovejoy Tool Works, West Lake St., Chicago, Il 


5020 


DIE CASTINGS. See Die. 


Castings, 





PAUL G. WEILLER 


Engineer 
Consulting service, design and construction 
of special electronic timing devices, furnace 
controls, etc. 
CHRYSLER BLDG., NEW YORK 
Telephone Van. 3-6226 





Qu eae 


Meat ees mee 


oem 9 ie SP) 


@ INSTRUMENT LITTELFUSES, for meters, 1/200 amp. up 
@ HI-VOLT. LITTELFUSES for transmitters, etc., 1.000, 5.000 
& 10.000 volt ranges, 1/16 amp. up. 
@ NEON VOLTAGE FUSES & Indicators 
100, 250, $00, 1,000 & 2.000 volt ratings 
@ AIRCRAFT FUSES, AUTO FUSES, RADIO FUSES, FUSE 
MOUNTINGS, ete. Get new Cat. No. 6. 
Littelfuse Labs., 4515 Ravenswood Ave., Chicago, Ill. 





TATTELITES), 


The Complete line 


WATLOW ELECTRIC 
Cas 


Standard types or engineered to 
YOUR needs 


EVER S ES te 


Cartridges, Strips, 
SUT Pe te 





1326 N. 23rd] 
Ci me ol es 


DIES AND MOLDS 


Chicago Molded Products Corp., 2144 Walnut, Chicago, I] 


t n Ce Melrose Park (Chicag¢ ll 
Stein & Co., W. P., 424 St. Paul St., Rochester, N. ¥ 
Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J 


DISCS, Armature 

Thomas & Skinner Steel Products Co., 
Indianay Ind 

Westinghou Elec & Mfg. Co., East Pittsburgh, Pa 


DRIVES, V-Belt 


Dayton Rubber Mfg. ¢ Dayton, Ohio D 
ELECTRICAL SHEETS. See Steel Sheets, 
Electrical. 


ELECTRODES, Carbon 
National (¢ var 


arbon Co., Inc., Carbon Sales 
Ohio National 


ELECTRODES FOR GAS SIGNS 
\ducts Division, 540 39th St., Union City, N. J 
Clay Products Co., 1525 First, Sandusky, Ohi 


Callite Pr 


Universal 


ELECTROPLATING EQUIPMENT AND SUP- 
PLIES 





Grasselli Chemical Co., Adv. Dept. 629 Euclid Ave., Cleve 
Ohi 

Udylite Co., 1651 East Grand Blvd., Detroit, Mich 
ENGRAVING MACHINES 

Portable Bench and Pedestal Outfits for Marking Metal. 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, II] 
EYELETS 
Platt Bros. & Co., Waterbury, Conn 
FELT 
Felters Co., Inc., 210 South St., Dept. E. M., Boston, Mass 
Western Felt Works, 4029-4117 Ogden Ave., Chicago, Ill. 
FERRULES 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
FIBRE, Phenol 

Laminated Bakelite; Sheet, Rod, Tube, Gear Stock 





Continer Diamond Fibre Co., Newark, Del 

Formica Insulation Co., 4638 Spring Grove Ave., Cincinnati, 
Ohio 

Glenn & Co., J. J., 35 S. Desplaines St., Chicago, Il 

Mica Insulator Co., 200 Varick, New York, N. Y. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. ‘*Vul-Cot,’’ 
**Phenolite.’’ 








Richa Co., Melrose Park (Chicago), Ill. ‘*Insurok.’’ 
Syntl Corp., Oaks, Pa 
Taylor & Co., Inc., Norristown, Pa. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
Wilmington Fibre Specialty Co., Wilmington, Del. ‘‘Ohmoid 


FIBRE, Vulcanized 


; Sheet, Rod, Tube; Bushings, Washers, Cleats, 





oducts 


Fibre Products Co., 1402 Walnut, Wilmington, 





yntinental-Diamond Fibre Co., Newark, Del 

Glenn & Co., J. J., 35 S. Desplaines St., Chicago, Tl 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peerless,”’ 
Vul-Cot.”” 

Inc., Norristown, Pa 

ngton Fibre Specialty Co., Wilmington 

: moid.”’ 


Del “*Fyber 


FINISHES. See Lacquer, Paint, Varnish. 


FLASHERS, Sign 


Leland Electric Co., Dayton 
Minneapolis-Honeywell Regulator Co., 


Ohio "Kor 
2810 Fourth 


trolar.’’ 





sx Minneapolis, Minn 
Ular ( George, 85 Columbia, Newark, N. J. 
FLEXIBLE CORD. See Cord, Flexible, Heavy 
Duty. 
FLEXIBLE COUPLINGS. See Couplings, 


Flexible. 


FLEXIBLE 
Haskins Co., R. G., 46 


SHAFT MACHINES 

17 W. Fulton St., Chicago, Ill 
FLEXIBLE SHAFTING 
Fischer Spring Co., Chas., 


White Dental Mfg. Co. 8. S.. 
42nd St., New York, N. Y 


VULCANIZED FIBRE 
PHENOL FIBRE 
TAYLOR INSULATION 


TAYLOR & CO., INC. Norristown, Pa. 


Brooklyn, 
Div., 


238 Kent Ave., N. ¥ 


Industrial 












Small Gears, Worms, Cams, 
Ask for interesting leaflets 


Makers of precision 
Mechanisms, etc. 
on tvpical johs 
“The Gear 
Engineers” 


2635 Canton St 
CHICAGO, ILL. 





Ave., 


150-4 West 












FURNACES, Electric 


Annealing, Enameling, Heat Treating 

Genera! Electric Co., Dept. 6A-201, Schenectady 
vi Duty Elec. Co., Milwaukee, Wis 

White Dental Mfg. Co., S. S., Industrial Div 
42nd St., New York, N. Y 


N. Y¥. 
150-4 West 





FUSE CLIPS AND MOUNTINGS 
4515 


Littelfuse Laboratories Ravenswood Ave 


Chicago, In. 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. ] 

Sherman Manufacturing Co., H. B., Battle Creek, Mich, 

FUSE METAL. See Zinc. 

FUSES, Enclosed 

General Electri Co., Section Q-278 Me Dept. 
Bridgeport, Conr ; 

Littelfuse Laboratories, 4515 Ravensw Ave Chicago, Ii. 

FUSES, Potential 

I.ittelfuse Laboratories, 4515 Ravensw Ave., Chicago, Il, 
Surge Protectors). 

GAUGES, Vacuum 

Continental Elec. Co., St. Charles, Ill Tru-Va 

GEAR MOTORS. See Motors 

GEAR STOCK, Laminated. See Fibre, Phenol. 


GEAR UNITS, Speed Changing 
& Mfg. Co., East Pittsburgh, Pa. 


GEARS AND PINIONS, Rawhide & Comp. 


Continental-Diamond Fibre Co., Newark, Del 
General Electric Co., Dept. 6A-201, Schenectady, N. Y, 
‘‘Fabroil,’’ ‘‘Textoil,’’ ‘‘Textolite.’’ 

Mechanical Specialties Mfg. Co., 2635 Canton, Chicago. 
National Vulcanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Il. 

Taylor Co., Inc., Norristown, Pa. 
Westinghouse Elec. & Mfg. Co., 


GEARS AND PINIONS, Iron and Steel 


Mechanical Specialties Mfg. Co., 2635 Canton, Chieago, Ml. 
Merkle-Korff Gear Co., 215 N. Morgan St., Chicago, Ill. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


GENERATORS 


Westinghouse Elec. 


East Pittsburgh, Pa. 


Columbia Elec. Mfg. Co., 4500 Hamilton Ave., Cleveland, 
Ohio. 

GENERATORS, Plating. See Plating Genera- 
tors. 


GILDING METAL 


Rolling Mills, Inc., 
Conn. 


Waterbury 660 Watertown Ave., Water- 
bury, 


HANGERS, Ball and Roller Bearing 


S. K. F. Industries, Front St. & Erie Ave., 
phia, Pa. 


Inc., Philadel- 


HEATING UNITS AND ELEMENTS 


Electric Co., Dept. 6A-201, 

Trent C Harold E., 619 N. 54th St 

Watlow Elec. Mfg. Co., 1326 N. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

White Dental Mfg Co., S. S., Industrial Div., 150-4 West 
42nd St., New York, N. Y. 


Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, Pa. 


General x, F 
Philadelphia, Pa, 
23rd St., St. Louis, Mo. 


Schenectady, 


INSTRUMENTS, Ohmmeter-Volit-Ohmmeter 
International Resistance Co., 2100 Arch St., Philadelphia, Pa. 


INSTRUMENTS, Laboratory Standard 


General Electric Co., Dept. 6A-201, Schenectady, N. Y. 

Hickok Electrical Instrument Co., 10516 Dupont Ave., Cleve- 
land, Ohio 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 


Newark, N 


INSTRUMENTS, Pocket 
Weston Elecl. 


Instrument Corp., 582 Frelinghuysen Ave., 
J. 


Newark, N. 


ELECTRIC HEAT 
From Room to Furnace | FR ll N | 
Temperatures. vmace mans 


Strips. 





Immersion, 
Air Heaters 


Rings, Tubular. 
Cartridges, Unit Heaters, 
and Furnace Types. 


Harold E. Trent Co. 
OF ALL 


GEAR TYPES 


EQUIPPED FOR ECONOMICAL 
MASS PRODUCTION 
“ACTION FRACTIONAL H.P. : 4 
MOTORIZED REDUCERS CHICAGO . 
T 
8c 


619 N. 54th St., 
Philadelphia, Pa. 





Fhe 


ee eee: 2 








FIBRE. .. pars ans pices ? 


specialties and standard length tubes 


BRANDYWINE FIBRE PRODUCTS CO 5 
1402 Walnut St., Wilmington, Del 





ELECTRICAL MANUFACTURING 
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Birmingham, Boston, Cincinnati, Los Angeles, San Francisco, Seattle. Canada: Montreal, Quebec; Toronto, Ontario 


NEW! Extra HKercible 


Composite Mica Insulations for Coils, 
Slots, Etc. Made with new, improved 
cement. Greater oil resistance. More 
Flexible. Retain Flexibility longer 


Available in Sheets, Full Width 


Rolls, or Tape, in these forms:— 


Fish Paper and Mica, Rope Pa- 
per and Mica, Micanite Coil In- 
sulation No. 28 (for hot mould- 
ing), Micanite Paper, Micanite 
Cloth, Mica and Silk, Mica 
Folium, Pressboard and Mica, 
Micanite Moulded Slot Insula- 
tions made to blueprint specifi- 
PROMPT SHIPMENT. 


Write for samples and prices. 


-ations. 





MICA INSULATOR COMPANY, 200 VARICK ST., N.Y. C. 


542 South Dearborn Street, Chicago, Hlinois; 1330 Schofield Building, Cleveland, Ohio. 
















.. - Branches at 





SPRINGS 

WIRE FORMS 
STAMPINGS 

AWAY) Dh) 
EXPANSION PLUGS 
COTTER PINS 


THIRTY YEARS OF + 


QUALITY 


rele] 


SERVICE 
Lea 


Send us your samples, sketches or B.P.’s for 
quotation + Ask for our Stock Lists of washers, 
ee UT Uru mit Ty 


M. D. Hubbard Spring Co. 


ot ee ed Late) J}. A. HUBBARD, Sec'y 
ESTABLISHED i905 


Pontiae. Miehigan 





* Simplicity Itself” 


Approved 


ILSCO 
SOLDERLESS LUG 


The simplicity of this lug is its greatest feature. Other features are—{(1) You need only a 
screw driver, wrench, or pliers to tighten wire to connector; (2) Takes only a minute to 
attach wire; (3) It's very adaptable; will take care of diff 
stranded; (4) Because of the triangular clamping arrange 
into a solid mesh; (5) The serrations on the 


it sizes of wires both solid and 
1¢ stranded wires are forced 
t piece assist greatly in holding 
come in contact with the wire; 


Send for 





the wire with a vise-like grip; (6) The set s 
(7) A deeper collar can be furnished 


SAMPLES and prices. 
ILSCO COPPER TUBE & PRODUCTS, Inc. 
5629 Madison Rd. Cincinnati, O. 


to accommodate more than one wire 











AUGUST, 1935 










Use the new 
insulation - 


SLATITE 


SLATITE is a new and successfully proven development 
in ceramic insulation. Years of research have produced 
this modern material to aid designing engineers. It can 
be moulded or formed to any shape possible with regular 
porcelain—with these advantages: higher dielectric and me- 
chanical strength, denser structure, and lower absorption 
Attractive neutral gray or slate color. Very economical. 
Let us quote on your blue prints or samples, and convince 


you of the advantages of SLATITE. 


PORCELAIN PRODUCTS, 


Parkersburg, W. Va. 


INC. 





15 
























BENZJAMIN swivel 


Attachment 
They ‘“‘Keep the 
of Cords,” which means 
longer life and better serv- 
ice from appliances. Swivel 
shell turns, cord and _ base 
are stationary. Attached and 
detached with one hand. One 
piece construction. Fit stand- 
ard Edison screw base sockets 
and receptacles. 

Benjamin Electric Mfg. Co. 


DES PLAINES (Chicago Suburb), ILL. 
New York Chicago San Francisco 














Plugs 
Kinks Out 





INSTRUMENTS, Portable and Switchboard 


General Electric Co., Dept. 6A-201, Schenectady, N. Y 

Hickok Electrical Instrument Co., 10516 Dupont Ave., Cleve 
land, Ohio 

Wagner Elec. Corp., 6400 Plymouth Ave., St 

Westinghouse Elec. & Mfg. Co., 

Weston Elecl. Instrument 
Newark, N. J. 


Louis, Mo 
East Pittsburgh, Pa 
Corp., 582 Frelinghuysen Ave., 
“‘INuminometer,’’ ‘*Pin-Jack.”’ 


INSTRUMENTS, Resistance Bridge 


Muter Co Dept. R-8, 1255 S. Michigan Ave ( 


INSULATION (Insulating, Insulators) 


Beads. See Beads, 
Compounds. 
Fibre. 

Molded. 
Paint. 

Tubing. 
Varnish. 
Wax. 


Insulating. 
See Wax and Compounds 
See Fibre, Phenol & Vulcanizing 
See Molded Insulation 
See Paint, Varnish, Lacquer 
See Tubing, Varnished Fabri 
See Lacquer, Paint, Varnish 
See Wax and Compounds 


INSULATION, Ceramic 


Special Shapes 


Insulating Beads, 
Isolantite, Inc., 


233 Broadway, 


Washers, Bushings, et 
New York, N. Y 


LACQUER, PAINT, VARNISH 


Acme Wire Co., New Haven, Conn 

Dolph Co., John C., 168 Emmett, Newark, N. J. ‘‘Chinalak,’ 
“Electric Lacquer.’’ 

General Electric C< Section Q-278 Merchandise Dept 
Bridgeport, Conn. ‘‘Glyptal.’’ 

Glenn & Co., J. J., 35 S. Desplaines St., Chicago, Il 

Impervious Varnish Co., Koppers Blidg., Pittsburgh, Pa 

Mica Insulator Co., 200 Varick, New York, N. Y Linola 

Roxalin Flexible Lacquer Co., Inc., 808 Magnolia Ave 
Elizabeth, N. J. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


LAMINATED METALS 


(For Contacts & Corrosion 


Resistance 
General Plate Co., 


30 Forest St., Attleboro 
LAMINATIONS. 
LAMPS, Glow 


Mass 


See Discs, Armature. 





Littelfuse Laboratories, 4515 Ravenswood Ave., ( Ill 
(Pilot & ‘‘Ded-Fuse’’ Indicators 

General Electric Vapor Lamp Co., 887 Adams H 
boken, N. J 

LAVA 


American Lava Corp., 
Steward Mfg. Co., 


LUGS, Copper 


General Electric Co., Dept. 6A-201, Schenectady, N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, I 
(Solderless. ) 

Iisco Copper Tube & Products Co., Inc., 
Cincinnati, Ohio 

Patton-MacGuyer Co., 17 Virginia Ave., Providence 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


LUMINOUS SPECIALTIES 

General Electric Co Section Q-278 
Bridgeport, Conn. ‘‘Radieye.’’ 

MAGNETS, Lifting 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, 


MAGNETS, Permanent 


Thomas & Skinner Steel Products Co., 
Indianapolis, Ind. 


MARKERS AND STAMPERS, Metal 
(See also Engraving Machines.) 


Chattanooga 


D. M., 


Tenn “‘Alsimag 
Chattanooga, Tenn 


5629 Madison Road 
a 


Merchandise Dep 


Ohio. 


1111 East 23rd St 


Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, II! 

MELTING POTS AND LADLES, Solder 

Dunn, Inc., Struthers, 138 N. Juniper, Phila., Pa. ‘‘Dunco.’’ 

Sta-Warm Electric Co., 565 N. Chestnut St., Ravenna, Ohio 
(Glue and Solder Pots and Wax Pouring Heaters) ‘Tri 
plex,’’ ‘‘Sta-Warm.”’ 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa 


METAL 


Cutting Outfits. See Welding Rods & Equipment 
Marking Outfits. See Engraving Machines. Also Markers 
and Stampers, Metal. 





Dependable ELECTRICAL INSULATION 
Varnishes, Compounds 
and Waxes 


JOHN C. DOLPH CO. 
168 Emmet St, Newark, N. J. 











TaN ath 
MAGNETS 


A Trial Will Convince You 
30 Years’ Experience Insures 
Dependability—Write Us. 


THOMAS & SKINNER 
STEEL PRODUCTS CO. 


1111 East 23rd Street Indianapolis, lad 


LAMINATIONS 


eee 


IMPERVIOUS! 


N INSULATING VARNISH 


Electrical Insulating 








Varnishes, Lacquers | 


and Compounds 


IMPERVIOUS VARNISH CO. 
I Koppers Bldg., Pittsburgh, Pa. _jl 





MICA 
Shades. See Shades, Mica 
Tape See Tape, Mica 


Undercutters. See Slotting Machines & Tools 


Bakelite Corp., 247 Park Ave., New York, N. Y 
Continental-Diamond Fibre Co., Newark, Del. 
Glenn & Co., J. J., 35 S. Desplaines, Chicago, Ill. 
Macallen Co., 16 Macallen, Boston, Mass 

Mica Insulator Co., 200 Varick, New York, N. Y 


t 


**Mican- 


New England Mica Co 
Westinghouse Elec. 


Waltham, Mass 
& Mfg. Co., East Pittsburgh, Pa 


MOLDED INSULATION 


Dies. See also Dies and Molds. 
Laminated See Fibre, Phenol. 
American Insulator Corp., New Freedom, Pa 
American Record Corp., Scranton, Pa. ‘‘Lacanite,’’ 
nolic,’’ ‘‘Arcolite.’’ 
Sakelite Corp., 247 Park Ave., 
Chicago Molded Products Corp., 
Formica Insulation Co., 


**Phe- 


New York, N. Y 
2144 Walnut, Chicago, Ill. 
4638 Spring Grove Ave., Cincinnati, 


Ohio. 

General Electric Co., Plastics Dept., West Lynn, Mass 
Cetec,’’ ‘‘Textolite,’’ ‘‘Mycalex.’’ 

General Plastics Co., 179 Walck Road, North Tonawanda, 
N. ¥ **Durez.”’ 

Macallen Co., 16 Macallen, Boston, Mass 

Richardson Co., Melrose Park (Chicago), Ill “*Insurok.’’ 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


MOLYBDENUM, Wire, Rods, Sheets & Special 
Shapes 


Callite Products Division, 540 39th St., Union City, N. J 


MONEL METAL 


Driver-Harris Co., Harrison, N. J 


MOTOR STARTERS. See Controllers, Motor. 


MOTORS 
Also see complete motor indexes on pages 36-37, July issue 
for more complete details 
Barber-Colman Co tockford, Til 
Bodine Elec. Co., 2256 W. Ohio St Chicag Ii! 
Dumore Company, Dept. 105-C, Racine, Wi 
Electric Specialty Co 221 South St Stamford, Conr 
Emerson Elec. Mfg. Co., St. Louis, Mo 
Fairbanks, Morse & C« 900 S. Wabash Ave., Chicago, 1 
General Electric Co Dept. 6A-201, Schenectady, N. Y 
Holtzer-Cabot Elec. Co 125 Amory St Zoston, Ma 
Kendrick & Davis Co., In Lebanon, N. H 
Merkle-Korff Gear Co., 215 N. Morgan St., Chicago, Il 
Ohio Elec. Mfg. Co., 5905 Maurice Ave Cleveland, Ohi 
Peerless Elec. Co., 2100 Market St., Warren, Ohi 
Signal Elec Mfg. Co Menominee Mict 
Speedway Mfg. Co., Chicago, Ill 


Wagner Elec. 
Westing Electric 





6400 Plymouth Ave St. Louis, M 
& Mfg. C On 1 s 


house 


Mass 


NICKEL AND NICKEL-SILVER 


Driver-Harris Co., Harrison, N. J. 

Riverside Metal Co., Riverside, Burlington County, N. J 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn **Adnic. 
Seymour Mfg. Co., 49 Franklin St., Seymour, Conn 


Waterbury Rolling Mills, Inc., 660 Watertown Ave., 
Waterbury, Conn 

NUTS, Machine Screw and Acorn 

Blake & Johnson Co., Waterville, Conn 

NUTS, Wing 

Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N.Y 

OILERS 
Speedway Mfg. Co., 1828 S. 52 Ave., Cicero, Ill 












|'CETRON 


THE WORLD'S FINEST 


PHOTO CELLS 


Samples submitted to respon. 
sible Companies. 





hie Nee SE RM, 


Our engineers will assist on 
your electronic problems, 


Continental Electric Co, 
ST. CHARLES, ILLINOIS 





OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking, Et. 


General Electric Co., 
Trent @< Harold I 


Dept. 6A-201, Schenectady, N .Y 
Westinghouse Elec. 


819 N Mth St Philadelphia, py 
& Mfg. Co., East Pittsburgh, Pa. 


PAINT. See Lacquer, Paint, Varnish. 


PANEL METERS. See Instruments. 


PAPER, Insulating 
Fish Paper, Press Board, Fibre Board, Fuller Board 
Brandywine Fibre Products Co., 1462 Walnut, Wilmington 
Del. : 


Continental-Diamond Fibre Co., Newark, Del 


Glenn & Co., J. J., 35 S. Desplaines St., Chicago, I. 
Mica Insulator Co., 200 Varick, New York, N. Y. “Arm. 
tite,’ ‘‘Armo,”’ ‘‘Micanite.”’ 


National- Vulcanized Fibre Co., Wilmington, Del. ‘“Campbe 
lite,’ ‘“‘C-F,’’ ‘*Peerless.’’ 

Taylor & Co., Inc., Norristcwn, Pa 

Westinghouse Elec. & Mfg. Co., East 

West Virginia Pulp & Paper Co., 2 
N. Y¥. ‘‘Electrite,’’ ‘‘Densite.’’ 

Wilmington Fibre Specialty Co., Wilmington, Del. ‘‘Fyberoid 


Pittsburgh, Pa, 
30 Park Ave., New York 





PEGS, Armature 


Mica Insulator Co., 200 Varick, New York, N. Y. 


National Vulcanized Fibre Co., Wilmington, Del. 
PENDANTS, Socket Chain 

3ead Chain Mfg. Co., Bridgeport, Conn 
PHOSPHOR BRONZE 

Driver-Harris Co., Harrison, N. J 

Miller Co., Rolling Mill Div., Meriden, Conn. 


Phosphor Bronze Smelting Co., 2200 Washington Ave., Phils 
delphia, Pa. 

Riverside Metal Co., Riverside, Burlington County, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., Water. 
bury, Conn. 


PHOTO-ELECTRIC CELLS AND TUBES 

Continental Elec. Co., St. Charles, Ill. 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 

Westinghouse Elec. & Mfg. Co., Room 2-N, East Pittsburgh 
Pa 


Westinghouse Lamp Co., Bloomfield, N 


J 
Weston Electrical Instrument Corp., 582 Frelinghuysen Ave. 
Newark, N. J. ‘‘Photronic.’’ 


PILLOW BLOCKS, Ball and Roller Bearing 


SKF Industries, Inc., Front St. & Erie Ave., Philadelphia 
Pa. 

PINS, Cotter 

Hubbard Spring Co., M. D., Pontiac, Mich 

PLATES, Resistance Carbon 

Becker Brothers Carbon Co., 223 No. Ashland Ave., Chicago, 
Ill 

National Carbon Co., Inc., Carbon Sales Division, Cleveland 
Ohio 


Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 
Trent Ce Harold k 619 N ith St Philadelphia, Pa 


PLATING GENERATORS 


Kendrick & Davis Co., Lebanon, N. H 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


PLATINUM 
Baker & Co., Inc., 54 Austin, Newark, N. J Saat 
Wilson Co., H. A., 97 Chestnut, Newark, N. J. “Wilco 


PLUGS & CORD SETS 


American Steel & Wire Co., 208 S. LaSalle, Chicago, Ill. 
Belden Mfg. Co., 4683 W. Van Buren, Chicago, Il. 
Benjamin Elec. Mfg. Co., Des Plaines, Ill. (Swivel.) 
General Cable Corp., 420 Lexington Ave., New York, N. Y 
General Electric Co Section Q-278 Merchandise Dept 
Bridgeport, Conn. ‘‘Ge-Flex,”’ ‘‘Tell-tale Tap,’’ ‘‘Unicord 
Rockbestos Products Corp., New Haven, Conn 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


sv ann 


INSULATION 
Catalog on request 
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=" DIAMOND 
VULCANIZED FIBRE 


SHEETS - RODS - TUBES - PARTS 
Specialized service for radio and 
electrical manufacturers 
on all insulating 


problems 


CONTINENTAL-DIAMOND 
FIBRE COMPANY 


CHICAGO — CLEVELAND 


NEW YORK 


* : 
BREESE 


Leading electrical manufacturers are regularly purchasing our products 


Over 400 standard items of TERMINALS, TERMINAL PANELS, 
ELECTRICAL PLUGS AND SOCKETS 


Special panels to your specifications. Write for bulletins just printed. 


HOWARD B. JONES 


2300 Wabansia Avenue Chicago, II 


Poerless. 
SINCE 1893 


The Company hasn’tchanged 
much but its Motors are as 
modern as tomorrow. Make 
Peerless your buying head- 
quarters. May we send 
particulars, with copy 
of Bulletin S-1? 














THE PEERLESS ELECTRIC COMPANY 


WEST MARKET ST., WARREN, OHIO ba Se SSE eee 8 ee) 


AUGUST, 1935 


New and Improv- 
ed Enameling 
Sheets for Tight, 
Even Coats and 
Smooth, Hard 
Finish. Write for 
Sample. 


Not a single complaint 


from users in 3 years be- 


cause these sheets provide 
Extreme Flatness 


Freedom from 
Loose Scale 


Low Watt Loss 


Permeability to Meet 
Your Requirements 


Uniform Temper 


Samples and full data on request 


Lh a 


GRANITE CITY, ILLINOIS 


5719 Ellsworth Ave., Dallas 
916 Walnut St., Kansas City, Mo 
110 South Dearborn St., Chicago 


1613 Pioneer Building, St. Pau! 






















1805 Boatmen’s Bank Blidg., St. Louis 


1502 Mariner Tower, Milwaukee 





pee. 
= 
= 


A.C.-D.C 
For all 
purposes nee 
STRUTHERS DUNN, Inc. 


138 N.Juniper Street. Philadelphia, Pa. co 


PLUGS & SOCKETS 


Jones, Howard B., 2300 Wabansia Ave., 


POINTS, Contact 


Platinum, Silver, Tungsten and Special 
Baker & Co., Inc., 54 Austin, Newark, N. 
Callite Products Division, 540 39th Street 
General Plate Co., 30 Forest St., 
Mallory & Co., Inc.. P. R 
Wilson Co., H. A., 


Chicago, Tl. 


lloys. 


Union City, 
Attleboro, Mass. 

Indianapolis, Ind 
97 Chestnut, Newark. N. J. 


PORCELAIN, Special Shapes 


N. J 


**Wilco.”’ 


Akron Porcelain Co., Akron, Ohio. 
American Lava Corp., Chattanooga, Tenn 
Colonial Insulator Co., Akron, Ohio. ‘‘Porcelex.”’ 


Louthan Mfg. Co., East Liverpool, Ohio. ‘‘Elemite.’’ 

Porcelain Products, Inc., Parkersburg, W. Va. ‘‘Slatite.’ 

Star Porcelain Co., Trenton, N. J. ‘“‘Nu-Blac,’”’ ‘“Thermolain,’ 
**Vitrolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Universal Clay Products Co., 1525 First, Sandusky, 


POROUS CUPS 


(Unglazed earthenware cups for primary (wet) 
Colonial Insulator Co., Akron, Ohio. 


PRESSES, Binding Clip & Terminal 
Rich & Co., H. S., 180 South Water St., Providence, R. I 


PULLEYS, Motor Shaft 


General Electric Co., Dept. 6A-201, 
National Vulcanized Fibre Co., 


PULLEYS, Steel 


Ohio. 


batteries. ) 


Schenectady, N. Y. 
Wilmington, Del. 


Dayton Rubber Mfg. Ce., Dayton, Ohio. ‘*Dayton.”’ 
PUMPS, Vacuum 
General Electric Co., Dept. 6A-201, Schenectady. N. Y. 


RADIO COMPONENTS AND PARTS. See 
specific article. 


RADIO TUBE & LAMP PARTS 


Filaments, Support Wires, Strip Mesh 
Tubing, Special Stampings and Screws 
Callite Products Division, 540 39th St., Union City, N. J 
Driver-Harris Co., Harrison, N. J. 
General Plate Co., 30 Forest St., Attleboro, Mass 
Roebling’s Sons Company, John A., Trenton, N. J 


Screen, lates 


RECEPTACLES, Plug, Heavy Duty 

General Electric Co., Section Q-278, Merchandise Dept 
Bridgeport, Conn. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

RECTIFIERS 

B-L Electric Mfg. Co., Dept. A, St. Louis, Mo 

General Electric Co., Section A-209, Merchandise Dept 
Bridgeport. Conn. 


Mallory & Ce Inc., P. R., Indianapolis, Ind (Dry D 
Westinghouse Elec. & Mfg. Co., East Pit tsburgh, Pa 


REGULATORS, Temperature 


Dunn, Inc., Struthers, 134 N. Juniper 
Mercoid Corp., 4215 Belmont Ave., 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
South, Minneapolis, Minn. 
Westinghouse Elec. & Mfg. Co., 


REGULATORS, Voltage 


American Instrument Co., 774-776 Girard St., N. W., Wash- 
ington, D. C. 
Raytheon Mfg. Co., 


Phila., Pa 
Chicago, Il 


**‘Dunco.”’ 


East Pittsburgh, Pa. 


Electrical Equipment Div., 190 Willow 


Street, Waltham, Mass 
Ward Leonard Elec. Co.. 34 South St., Mt. Vernon, N. Y 
RELAYS 


(See also Circuit Breakers and Thermostats. ) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Automatic Electric Co., 1033 W. Van Buren St., Ch 

Ill. ‘‘*Stowger.’’ 
American Instrument Co., 

ington, D. C. 
Dunn, Inc., Struthers, Phila., Pa. ‘‘Dunco,’ 

“Mid Getts.’ 

Edison Electrical Controls Division of Thos. 

43 Lakeside Ave., West Orange, N. J 





774-776 Girard St. N. W., Wash 
138 N. Juniper, 


A. Edison, In 





General Electric Co., Dept. 6A-201, Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘‘Di nd H 

Kurman Elec. Co., 243 Lafayette St.. New York, N. Y 
Chicago, Ill 


Mercoid Corp., 4215 Belmont Ave 
Minneapolis- Honeywell 
South, Minneapolis, 


Regulator Co., 2810 
Minn. 


Fourth Are 





* NATIONAL * 


RHEOSTATS 


Ask for Catalog No. 5 
National Electric Controller Co. 
5309 Ravenswood Ave. 


. Chicago. Il. 
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PORTLAND-MONSON 
SLATE CO. 


Quarriers of 

Monson Slate 

for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: | 
Monson, Maine 


Office, Portland, Maine 








. 7 “ ‘ * . 
CONTACT POINTS AND 
THERMOSTATIC METAL 
AKER Contact Points are 
B made with the thought con- 
stantly in mind that, above 
all, contact points must 
function with unvarying reliabil- 
ity. We make them of platinum, 
iridio-platinum, silver and special 
alloys. Our thermostatic metal is 
made for high and low temper- 
atures. Baker Non-Rusting Ther- 
mostatic metal is for use where 
contact with steam or hot water 
is part of the problem. 
BAKER & CO., INC. 
54 Austin St., Newark, N. J. 


Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 











Westinghouse Elec. & Mfg. Co., Room 2-N, East Pittsburgh, 
P 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Wilcolator Co., 17 Nevada St., Newark, N. J. 

RESISTORS 


Aerovox Corp., 81 Washington St., 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Electrical Coil Winding Co., 2731 Saunders, Camden, N. J. 

General Radio Co., Cambridge A, Mass. 

Ohmite Mfg. Co., 643 N. Albany Ave., Chicago, III. 

Trent Co Harold E., 619 N. 54th St., Philadelphia, Pa 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

White Dental Mfg. Co., S. S., Industrial Div., 150-4 West 
42nd St., New York, N. Y. 


RESISTORS AND GRID LEAKS, Radio 


Brooklyn, N. Y. 








Aerovox Corp., 81 Washington St., Brooklyn, N. Y. 
Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis. 
International Resistance Co., 2100 Arch St., Philadelphia, Pa 
Muter Cc Dept. R-8, 1255 S. Michigan Ave., Chicago, Il 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio 
Ohmite Mfg. Co., 643 N. Albany Ave., Chicago, III. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y 
White Dental Mfg. Co., S. S., Industrial Div., 150-4 W 
42nd St New York, N. Y. 

nee res 

r Control, Meter Testing, Electroplating. 

Bradley Co., 1309 S. First, Milwaukee, Wis 

Electric Co., Dept. 6A-201, Schenectady, N. Y 





General 
Natio 


Radio Co., Cambridge A, Mass 

nal Electric Controller Co., 5309 Ravenswood Ave 
cago, Ill. ‘‘National.’’ 

Ohmite Mfg. Co., 643 N. Albany Ave., 

Ward Leonard Elec. Co., 34 Sou 

Westinghouse Elec. & Mfg. Co.. 


, Chi 


Chicago, Tll. 
th St., Mt. Vernon, N. Y 
East Pittsburgh, Pa 


RHEOSTATS, Electroplating 
Grasselli Chemical Co., Adv. Dept., 629 Euclid Ave., Cleve 
and, Ohio 


e Co., 1651 East Grand Blvd., Detroit, Mic! 


RHEOSTATS AND POTENTIOMETERS, 





Radio 
Allen-Bradley First St., Milwaukee, Wis 
Nat , 5309 Ravenswood Ave., Chi 
0 mite Mfg. So 643 N. Albany Ave., Chicago, Il 
RIVETS 
Blake & Johnson Co., Waterville, C 
RUBBER, Bushings, Grommets, Casings, 
Blocks 
Canfield ( H. O., 191 Housatonic Ave., Bridgeport, Conn 
SEPARATORS, Magnetic 
oO Ele Mfg. Co., 5905 Maurice Ave., Cleveland, Ohi 
SCREW DRIVING MACHINES 
Haskins (¢ R. G., 4657 W. Fulton St., Chicag 1] 


SCREW MACHINE PRODUCTS 
Barnes C Wallace, Bristol, Conn 
Blake & Johnson Co., Waterville, Conr 





MECHANICAL RUBBER GOODS 


All types of special molded items 


the electrical industry 


| THE H. O. CANFIELD CO. 


| for 


191 Housatonic Ave., Bridgeport, Conn. 











KURMAN 
SENSITIVE RELAY 


Extremely efficient and rugged magnetic circuit; 
exceptional sensitivity; effective drop out; 


fine 
silver contacts. 


Light Control Applications 


Six popular light control circuits embracing the 
Cicocell and Kurman Relay, applications and 
prices, are described in our new bulletin. Write 
for a copy. 


KURMAN ELECTRIC CO, 





7 you 
243 Lafayette St. New York, N.Y, 
yet 
B lywine Fibre Products C 1402 Wal Wilmi lami 
randywin or ( 8 0., 1402 alnut ‘ilmingt 
Del. —_ requ 
inden & Co., 891 Broad, Providence, R. I 
National Vulcanized Fibre Co., Wilmington, Del. proc 
Peck Spring Co., Plainville, Conn 
Progressive Mfg. Co., Torrington, Conn. the 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J, 


Wilmington Fibre Specialty Co., 


SCREWS, Machine 
Blake & Johnson Co., Waterville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 
Scovill Mfg. Co., 65. Mill, Waterbury, 
SCREWS, Drive 

Parker-Kalon Corp., Dept. E. 


Wilmington, Del, 


Let 
pro 
yea 
serv 


Conn. 


, 190 Varick St., New York, N. Y, 


SCREWS, Self Tapping, Sheet Metal and Cap 

Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N. yY, 

SCREWS, Set 

Blake & Johnson Co., Waterville, Conn. 

Parker-Kalon Corp., Dept. E., 190 Varick St., 

SCREWS, Thumb 

Blake & Johnson Co., Waterville, Conn. 

Parker-Kalon Corp., Dept. E., 190 Varick St., 

SHADES, Mica 

Mica Insulator Co., 200 Varick, New York, N. Y. 

New England Mica Co., Waltham, Mass. 

SHEETS, Iron 

American Rolling Mill Co., 703 Curtis St 
“‘Armco.’’ 


SHEETS, Steel 


American Rolling Mill Co., 703 
**Armco.”’ 


New York, N. Y, 


> 


New York, N. Y. 


, Middletown, Ohio 


Curtis St., Middletown, Ohio. 





American Steel & Wire Co., 208 S. La Salle St., Chicago, | 
Empire Sheet & Tin Plate Co., Mansfield, Ohio. 
Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Youngstown, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. | 
SHELLS, Screw Socket | 
Patton-Macguyer Co., 17 Virginia Ave., Providence, R. I. 


SILVER 


Baker & Co., 
Driver-Harris 
Han iy 






, 54 Austin, Newark, N. J. 
N. J 


New York, N. Y 
nut, Newark, N. J 


**Sil-Fos.’ 
Wilco,” 





oard Slabs and Barriers 


nson Slate Co., Portland, Me 


SLEEVES, Wire Binding 
Walker, 30 Church, New 





George 


York, N. Y 
SLOTTING MACHINES AND TOOLS, Com- 
mutator and Armature 
(Mica Undercutters.) 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Glenn & Co., J. J., 35 S. Desplaines St., Chicago, I. 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Ill 


SOCKETS AND RECEPTACLES, Lamp 






Benjamin Electric Mfg. Co., Des Plair Il - 
General Electri Co., section Q 278 M handise Dept 
Bridgeport, Conn 
SOLDER (All Kinds) 
Gardiner Metal Co., 4818 So. Campbell Ave., Chicago, Ill. 
SOLDER, Self-fluxing 
Dunton Cc M. W., Providence, R. I Nokorode.”’ 
Gardiner Metal Co., 4818 So. Campbe Ave Chicago, Tl. 
tuby Chemical Co., 60 McDowell, Columbus, Ohio. ‘‘Ruby- 
SOLDER, Silver 
ate (¢ 0 Forest St., Attlebor Mass. E 
Harman, 82 Fulton, New York, N. Y. ‘‘Sil-Fos.’ 
Dental Mfg. Co., S. S., Industrial Div., 150-4 West 
nd St., New York, N. Y 
lson Co., H. A., 97 Chestnut, Newark, N. J. ‘‘Wilco.” 
PROOUCT § 
Send us your specifications for an estimate 
LINDEN & COMPANY 
in Brass or Steel 891 Broad St., Providence, R.1. 
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“TURING 


D : ES You wouldn't take 
your sick child to a 
@. this 


veterinary. In 

present day era of 

higher knowledge and 

broadmindedness, 
you would seek the best specialist you know of 
yet there are those who, when they first need 
lamination dies turn to the nearest ‘Die Maker’. The 
requirements today for modern design to meet high 
production competition are changing too fast for 
the ordinary shop. 


Let us suggest that you bring your Lamination Die 
problems to a specialist. We have more than 25 
years experience and offer a practical engineering 
service. 

e shows a4 sectional die hardened 


and embodying 


, 
s—(1) 
> 





high produc- 
each stroke of 
k saving proposition 


WM. P. STEIN & CO. 


424 St. Paul St. 
Rochester, N. Y. 








a 








-MAcuINe ScREWS AND NUTS 


| STOVE BOLTS, SPECIAL RIVETS 


SCREW MACHINE PRODUCTS 


SPECIAL HEADED AND THREADED PARTS—STANDARD SCREWS AND NUTS CARRIED IN STOCK 
PARTS FROM BRASS, STEEL and OTHER METALS 


THE BLAKE & JOHNSON CO. 


SINCE 1849 WATERVILLE, CONN. 


| 
| 
| 
| 
| 
| 
| 


HEAT REFLECTING “ELEMITE” INSURES 
THE LIFE OF THE HEATING ELEMENT 


ee Tough, hi Quality , Samples for 
— = / INSULATION \WRRE 
withstands | < - \ rice esti- 
Thermal i es } Ota fur- 
Shock. Any 

Size. Any \\ APPLIANCES /, 


| fo ee 
\ - nished upon 


Shape. request. 


Edison Temperature Controls offer sealed protection from 
damaging temperatures in both automatic and manually 


THE LOUTHAN MANUFACTURING CO. ee 


Coranile Specialists Since 1901 EDISON ELECTRICAL CONTROLS DIVISION 


THOMAS A. EDISON, INC. 
EAST LIVERPOOL, OHIO, U. S. A. 43 LAKESIDE AVE. WEST ORANGE, N. J. 
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ardiner 
FLUX- FILLED SOLDER 


is available in various alloys and core 
sizes and in gauges as small as 1/32 of an 
inch. Made in both acid and rosin core. 
We also manufacture a complete line of 
solid, wire, drop, pellet and bar solders. 


2 


4818 So. Campbell Ave., 





SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 
Dunton Co., M. W., Providence, R. I. 
General Electric Co Section Q-278 
Bridgeport, Conn. 
Gardiner Metal Co., 


**Nokorode.”’ 
Merchandise Dept 
4818 So 


Campbell Ave., Chicago, I 


Ruby Chemical Co., 60 McDowell, Columbus, Ohio. ‘‘Ruby 
fluid,”’ ‘‘Red-Letter.’’ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

SOLDERING IRONS 

General Electric Co., Dept. 6A-201, Schenectady, N 

Sta-Warm Electric Co., 565 N. Chestnut St., Ravenna, Ohio 
‘Sta-Warm.”’ 

Trent Cc Harold E., 619 N. 54th St Philadelphia, Pa 


SPEED REDUCER UNITS. 


SPRINGS 


American Steel & Wire Co., 
Barnes Co., Wallace, Bristol, 
Barnes-Gibson-Raymond, Inc., 6400 Miller Ave., Detroit. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn N. 
Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, Il. 
Hubbard Spring Co., M. D., Pontiac, Mich. 
Peck Spring Co., Plainville. Conn. 
Raymond Mfg. Co., Corry, Pa. 
Standard Spring & Mfg. Company, 
Brooklyn, N. Y 
Steinen Mfg. Co., Wm., 164 Pennington St., 


STAMPINGS, Non-metallic 


Continental-Diamond Fibre Co., Newark, Del 
Richardson C« Melrose Park ( ag I 


See Motor Table 


208 S. 
Conn. 


LaSalle, Chicago, Ill 


Inc., 238—42nd St 


Newark, N 


STAMPINGS, Small 


Barnes Co., Wallace, Bristol, Conr 
Benjamin Electric Mfg. Co., Des Plaines, I 
Fischer Spring Co., Chas., 238 Kent Ave 
Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cl 
Hubbard Spring Co., M. D., Pontiac, Mic} 
Patton-MacGuyer Co., 17 Virginia Ave Providence, R. I 
Sherman Mfg. Co.. H. B., Battle Creek Mict 
Steinen Mfg. Co., Wm., 164 Pennington St., Newark. N. J 
Thomas & Skinner Steel Products C¢ 1 S 23r 
Indianapolis, Ind 
Wrought Washer Mfg. Co., 


2200 S. Bay St., Milwaukee, Wis 


STARTERS, Motor. See Controllers, Motor 

STEEL BARS & SHAPES 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 

STEEL SHAFTING, Screw Stock 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

STEEL SHEETS, Electrical 

American Rolling Mill Ce 703 Curtis St Middletown, Ol! 
Armc< 


Ohio 
**Sil Con.’’ 


Empire Sheet & Tin Plate Co., Mansfield, 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Youngstown, Ohio. 
tyerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS, Enameling 

American Rolling Mill Ce 703 Curtis St., Middletown, O 
Empire Sheet & Tin Plate Co., Mansfield, Ohio 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky 

Republic Steel Co., Youngstown, Ohio 


SPRINGS 





of every description 
Accuracy and quality guaranteed. 
Your inquiries solicited. 


STANDARD SPRING & MFG. CO. INC. 
Brooklyn, NY. 


238 — 42nd Street, 





MERCURY SWITCHES 
Write for Bulletin 


ENGINEERING 
PRODUCTS 
CORP. 


190 Willow St. 
Waltham, Mass. 


PAPER TUBES 


SPIRAL WRAPPED So 
SQUARE—RECTANGULAR—ROUN 


Write for 


Paramount Paper Tube Company 
2035 Charleston St. Chicago, Ill. 

















Samples and Prices 





STEEL, Stainless 


2846 Archer Ave., Chicago, I] (Strip) 


\ Rolling Mill C¢ 703 Curtis St Middletown, O 
Striy Sheet Plates Armc¢ 
American Steel & Wire Co., 208 S. LaSalle, Chicago, 1] 


Steel Corp., Youngstown, O 
& Son, Inc., Jos. T., Chicago, Il 


Republic 


Rperser 


STEEL, Strip 

Acme Steel Co., 2846 Archer Ave., Chicago, I!) 
Hot Rolled, Galvanized.) ‘‘Superstrip.’’ 

American Steel & Wire Co., 208 S. LaSalle. Chicago, Il] 
tarnes Co., Wallace, Bristol, Conn. (Hot Rolled.) 


(Cold and 


Republic Steel Corp., ——o, — “*Sil Con.’ 
Ryerson & Sons, Inc., Jos. T., ago, Ill 
Thomas Steel Co., Warren, O (Brig sht Finish, Zine Coated 


Copper Coated.) ‘“Thomastrip.’ 


STRIPPERS, Wire 
Products Co., 
(Bench Type and 
Stripper Co., 1727 


2309 S. State St., 
1 Type.) 
Eastham Ave., 


SWITCHES, Mercury 


Almo Mfg. Co., 475 Washington St., Newark, N. J 
Engineering Products Corp., 190 Willow St., Waltham 


Chicago, Ill 





East Cleveland, Ohio 


Mass 


General Electric Vapor Lamp Co., 887 Adams St., Hoboken 
N. J *‘Kon-nec-tor,’’ ‘‘Cooper-Hewitt.’’ 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


Leland Electric Co., Dayton, Ohio. ‘‘Kontax,’’ ‘‘Kontrolar.’ 
Mercoid Corp., 4215 Belmont Ave., Chicago, Il 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 


South, Minneapolis, Minn 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. \¥ 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


SWITCHES, Remote Control 


Push Button Magnetically Operated. 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Dunn Inc., Struthers, 134 N. Juniper St., Phila., Pa 
“‘Dunco.”’ 

General Electric Co., Dept. 6A-201, Schenectady, N. Y 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H 

Trumbull Elec. Mfg. Co., Plainville, Conn 

Ward Leonard Elec. Co.. 34 South St., Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

SWITCHES, Snap | 

Ger E Section Q-278, Merchandise Dey 
Bri ige port ( 

Hart Mfg. Co., Hartford, Conn “Diamond H.’’ 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


SWITCHES, Snap, Heavy Duty 


For Electric Range and Smal! Motor 
General Electric C Secti Q-278, Mercha e Dey 
3ridgeport — 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 
Trumbull Elec. Mfg. Co., Plainville, Conn 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


SWITCHES, Tank 


1eral Electric Co., Dept. 6A-201, 
lock Co H. C., Bristol, 
»stinghouse Elec. & Mfg. Co., East 


SWITCHES, Time 


Control 


Ger Schenectady, N. Y 
. Conn 


Pittsburgh, Pa 









General Electric Co., Dept. 6A-201, Schenectady, N. Y 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H 
TACHOMETERS 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
Westor cl Instrument Ci 582 Frelinghuysen Ave., 





Newark, N. J 


TAGS, Terminal 


National Band & Tag Co., Newport, Ky 


TAPE, Cotton, Linen, Silk 

Tape, Sleeving, Webbing 
General Electric Co., Dept. 6A-201, Schenectady, N. Y 
Glenn & Co., J. J., 35 S. Desplaines, Chicago, III. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Respro, Inc Cranston, R. 
Westinghouse Elec. & Mfg. Co., 


TAPE, Mica 


Continental-Diamond Fibre Co., Newark, Del 
Mica Insulator Co., 200 Varick, New York, N. Y¥ 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


East Pittsburgh, Pa 


TAPE, Rubber and Friction 


General El Dept. 6A-201, Schenectady, N. Y 
**Paragon 


Glenn & Ce 


ectric Co., 


, J. J., 35 S. Desplaines St., Chicago, Ill 


Mica Insulator Co., 200 Varick, New York, N. Y 
Respro, In Cranston, R. I. 

Roebling’s Sons Co., John A., Trenton, N. J 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TAPE, Varnished Fabric 


Acme Wire Co., New Haven, Conn 
General Electric Section Q-278, Merchandise Dept 


BRASS WASHERS 


Standard sizes in stock. Special sizes made to 
@ order. Also washers and stampings of any @ 
tal. 
Low Prices Quick — 
Guarantee Specialty Mfg. 
9610 Carr Ave. Cleveland, tb 











a THERMOSTAT 


214 "'long 
g’’ diam 


10 Watt capacity Sturdily 
built te withstand indus trial 
litior Thermal controls 
of greater apacity built t 
pecifications A lsc heating 
pad and aquarium thermostats 





GEO. ULANET CO., 85 Columbia St.. Newark, N. J. 









LITTLE GEM FOOT PRESs 
Handy device for 
tipping wire ends 
with metal clips 
for soldering, also 
for binding wire 














together. We 0 
also can furnish 4 
clips, terminals SS 
and markers de- 
sired 
_ H.S. Rich & Co. I] 
180So. WaterSt. 


jaaels | 


Bridgeport, Conn 
Mica Insulator Co., 200 Varick, New York, N. Y, 
Respro, Inc., Cranston, R. I “*Voltape.’’ 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa, 


TAPING MACHINES, Coil 

Seifert, Inc., E. R., 315 E. Washington St., 
TAPPING MACHINES 
Haskins Co., R. G., 4657 W. Fu 
TERMINALS & CONNECTORS 


Syracuse, N, z 


Iton St 


Jones, Howard B., 2300 Wabansia Ave., Chicago, I 
minals and Terminal Plates.) - (Te. _ 
fuse Laboratories, 4515 Ravenswood Ave Chicago, I. — 


For Fuses) 
Patten-MacGuyer Co 17 


. Virginia Ave., Providence, R, 1 


Rich & Co., H. S., 180 South Water St Pr vidence, R. ] 
Sherman Mfg. Co., H. B., Battle Creek, Mi : 
— Bremer & Co 1640-A W Austin Ave Chicago, 
TESTERS, Coil 
(Includes Armature Growers, trouble shooters and ot 
portable testing devices.) See also Instruments. - 
fuse Laboratories, 4515 Ravenswood Ave Chicag l 
ca. icago, Tl. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
Weston Elecl. Instrument Corp 582 Frelinghuysen 
Newark. N. J. 
TESTING LABORATORIES 
Electrical Testing Laboratories, 80th St. & East End Ave 
New York, N. Y ‘ 


THERMOSTATIC METAL 


Baker & Co., Inc., 54 Austin, Newark, N. J 
Chace Valve Co., W. M., 1608 Beard Ave., Detroit, 
General Plate Co., 30 Forest St., Attleboro, Mass 
Wilson Co., H. A., 97 Chestnut, Newark, N. J 


THERMOSTATS 


Dunn, Inc., Struthers, 134 N. Juniper 
Edison Electrical Controls Division of 
43 Lakeside Ave., West Orange, N 
General Electric Co., Dept. 6A-201 


Mich, 
**Wilco.” 


Phila., Pa 
Thos. A 
J 


*““Dunco.”” 
Edison, Ine., 





Schenectady, N. Y. 


Hart Mfg. Co., Hartford, Conn *‘Diamond H.”’ 
Mercoid Corp., 4215 Belmont <Ave., Chicago, Il. ‘‘Pyre- 
therm,”’ ‘‘Sensatherm,’’ ‘‘Vasaflame.’ 


Minneapolis- Honeywell 
South, Minneapolis 
Ulanet Co., George 


Regulator Co., 
Minn 
85 Columbia 


2810 Fourth Ave, 


Newark, N. J **Pigmy,” 


‘Gulco ““Capsule,’’ ‘Firecracker 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

TIMING DEVICES 

Thompson Clock Co., H. C., Bristol, Conn 

TINSEL, Cord and Thread 

General Electric Ci Section Q-278, Merchar Dept., 
Bridgeport, Conn 

tockbestos Products Corp., New Haven, Conn 


TOOLS, Portable, 
Wagner Elec. Corp., 


Motor Driven 
6400 Plymouth Ave., St 
TOOLS AND JIGS 


Stein & ¢ Wm. P 424 St. Pa St Rochester 


Louis, Mo. 


Nm. % 
Trans- 


TRANSFORMER CORES. See ‘ 


former. 


“ores, 








: 5 . DL N §& 500 
‘aa MERCOID Kse}sie)cr- Walon ( 
KERS OF RELAYS AND ALL KINDS OF AUTOMATIC CONTRI 
15 BELM Werte Wi CHICAGO, neat 
ahd RMAN a Sold Through Jobber: ( 
Side formed—two hole—center formed—angle— 
automotive—heavy duty 
H. B. SHERMAN MFG. CO.. Battic Creek, Mich. T 


Kull, 


= SOLDERING LUGS 


| 6 





M ADE of Aluminum 

or copper. Plain 
or stamped as ordered. \ 
Five styles — widthe 

from % to % in. Write 

for free samples & prices 


DETECT AIC NATIONAL BAND , Newport, Ky. 
cables, etc. & TAG CO., ine. | Dept. W 


Petit tS 
TAGS 





ELECTRICAL MANUFACTURING 
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Wagner Motors, because 
of their interchangeability 


Repuce INsTALLATION Costs 


Wagner small A.C. motors can be changed for 
the same size D.C. motor...since frame, base 
and shaft dimensions permit interchangeability! 





Resilient-Mounted 


ost-conscious manufacturers realize that their installation costs can be reduced if their 
line of motors have the same frame, shaft, and base dimensions so as to permit inter- 
change of various types and sizes of motors on the same type of equipment. 





Flange-Mounted Wagner motors built in the same size of frame (whether repulsion-start-induction, squirrel- 
cage, direct current, etc.) have the same size and spacing of mounting holes, and are there- 
fore interchangeable. Thus a 57-frame repulsion-start-induction motor is interchangeable with 
a 57-frame squirrel-cage motor or a direct current motor. Further, base dimensions of Wagner 
motors are selected to permit a large number of size changes. Thus motors of 1/10. 1/8, 
1/6 and 1/4 horsepower (in 1800 r.p.m.) of the same type are all interchangeable as far 
as base dimensions are concerned. 


In 1/4 horsepower ratings of the repulsion-start-induction motor, shaft height and dimen- 
sions will vary slightly from the other ratings. 





At the left are illustrated four of several types of mountings preferred by machinery manu- 
Without Base ee ” . 
facturers. Each type of mounting is available on all types of Wagner motors. 


There are many other considerations besides interchangeability 


provi Jed for in Wagner design and construction such as: quietness, 


I ewes ane trance, and performance. Write for Bulletin 167 
which discusses these considerations and completely describes Wagner 
small motors. 


vom “TS WasnerElectric Orporation «= 


TRANS- 


$635-4D FORMERS 6400 ee Saint Louis,U.S.A. BRAKES 


Bi eee Lal 


\ \Y'| nik iN WS 2 Ly Yj 
Seri A peZ: GZS 
ea a 
as 
VN 
ON Le 


Old fashioned methods 
were slow, inaccurate, 
inefficient, costly. In- 
dustry demanded an 
improved method. The 
Haskins Method meets 


. , the demand. It makes 

@ [P} [2 WY) | AAG Fl | N 2 driving screws and set- 
ting nuts upto No. l0a 

» RR ODU E T e & simple, inexpensive op- 

S & eration, affordsnew uni- 

» R ] N G g ts YEARS OR formity, — precision, 
IN new proc uction capac- 

J ree ity. It will make aaa 


TOOLS AND DIES—METAL STAMPINGS ble real savings in your plant. R. G. Has- 


kins Company, 4657 West Fulton Street, 










aS hat 
TINY LZ Wi Sts! LANNY > 





Dependability—Aceuracy—Uniformity Chicago. 
Send us your specifications WRITE TODAY for 
, illustrated catalog 
WILLIAM STEINEN MFG. CO RB AUR BS] sinters ne 
; : Pertenece tiige os ond describing 
164 Pennington Street Newark, N. J. with Greater Adaptability . — " 





in detail. 





AUGUST, 1935 
























































TRANSFORMERS, Low Voltage Power 


For Oil Burners, Gas Tube Signs, Etc. 
Acme Elec. & Mfg. Co., 1440 Hamilton Ave., Cleveland, Ohio 
Coto-Coil Co., 229 Chapman St., Providence, R. 
General Electric Co., Section Q-278, Merchandise Dept., 
Bridgeport, Conn. 
General Radie Co., Cambridge A, Mass. 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Me. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y¥ 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TUBES. See Fibre (Vulcanized). 


TUBES, Paper (Spiral Wrapped) 


Paramount Paper Tube Co., 2035 Charleston St 


; Chicago, 
Ill. (Square, Rectangular, Round Shapes.) 


TUBING, Brass & Copper 


Ilsco Copper Tube & Products Co., Inc 
Cincinnati, Ohio. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


, 5629 Madison Road, 


TUBING, Flexible Metallic 

Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y 

White Dental Mfg. Co., S. S., Industrial Div., 150-4 West 
42nd St., New York, N. Y. 


TUBING, Phosphor Bronze 
Phosphor Bronze Smelting Co., 2200 Washington Ave., 
delphia, Pa. 


Phila- 


TUBING, Varnished Fabric (Spaghetti) 

General Electric Co., Section Q-278, Merchandise Dept., 
Bridgeport, Conn. : 

Glenn & Co., J. J., 35 S. Desplaines, Chicago, Il. 

Mico Insulator Co., 200 Varick, New York, N. Y. ‘“Em- 
pire.’’ 


TUNGSTEN WIRE, Rods, Sheets & Special 
Shapes 


Callite Products Division, 540 39th St., Union City, N. J. 
Cleveland Tungsten Mfg. Co., Inc., 9410 St. Catherine Ave., 
Cleveland, Ohio. 


TWINE, Armature 
Mica Insulator Co., 200 Varick, New York, N. Y. 


UNDERCUTTERS, Mica. 
chines & Tools. 


See Slotting Ma- 


UNITS, RODS AND GRIDS, Resistance. See 
Heating Units and Elements. 


VALVES, Electrically Operated 


Barber-Colman Co., Rockford, Ill. 

Mercoid Cerp., 4215 Belmont Ave., Chicago, Ill 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
South, Minneapolis, Minn. 


VOLTMETERS. See Instruments. 


WASHERS, Felt 
Western Felt Works, 4029-4117 Ogden Ave., 


WASHERS, Lock 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago, 
ll. 










EYELETS —Regular and Special 
WIRE —Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC —Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 





WASHERS, Metallic 

ialty Mfg. Co., 9610 Carr Ave., Cleveland, O. 

g Co., M. D., Pontiac, Mich. 
f I 3t., Milwaukee, Wis. 





WASHERS, Wrought Iron 
Wr 


ught Washer Mfg. Co., 2200 S. Bay St., Milwaukee, Wis. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and Fin- 
shing; Chatterton’s Cor ind; Sealing Cement. 
ican Steel & Wire Co., 208 S. La Salle St., Chicago, 








n’s 





1 Co.. John C.. 168 
l Electric Co., 
igeport, Conn. 
slenn & Co., J. J., 35 S. Desplaines St., Chicago, Il. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Roebling’s Sons Co., John A., Trenton, N. J. 


Emmett, Newark, N. J 
Section Q-278, Merchandise Dept 


WELDING RODS & EQUIPMENT 


Becker Brothers Carbon Co., 223 No. Ashland Ave., Chicago 
I Carbon). 
Callite Products Division, 540 39th St., Union City, N. J. 


Ryer 1] 


rson, Jos. T., & Son, Inc., Chicago, II. 





WINDERS 


Induction Coil, 
Electromagnet. 


See Winding Machines, Coil 
See Winding Machines, Coil. 


WINDING MACHINES, Coil 


Armature Coil Equipment Co., 2401 Forestdale Ave., 
and, Ohio. ‘‘Ace’’ (For motors only) 

n Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Il 
Seifer nc., E. R., 315 E. Washington St., Syracuse, N. Y 
Universal Winding Co., Boston, Mass. ‘‘Leesona.’’ 


Cleve- 








WINDINGS. See Coils, Finished. 


WIRE & CATHODES Oxide Coated for Radio 
Tubes, Cathode-Ray Tubes; Also Special 
Applications 


Callite Products Division, 540 39th St., Union City, N. J. 


WIRE, Armature Bands. See Wire, Bare. 















FLEXIBLE ARMS 
for portable and therapeutic 
lamps, etc. Made of steel and 
brass in all Finishes. Special 
Sidieuet doce g arins designed to your re- 
THE CHAS. FISCHER quirements. Write for prices. 


SPRING CO. 238 Kent Ave. Brooklyn, N. Y 








WIRE, Bare 


Copper, Phosphor Bronze, Steel, Iron; Ar 

See also Tungsten & Molybdenum. a Bandling 
American Braiding Co., Holyoke, Mass. ‘‘ABCO.” 
American Steel & Wire Co., 208 S. La Salle, 
Belden Mfg. Co., 4633 W. Van Buren, Chicago. ine” m 
Crescent Insulated Wire & Cable Co., Trenton, N. Z 
General Cable Corp., 420 Lexington Ave., New York N Y 
Hoskins Mfg. Co., 4443 Lawton Ave., Detroit, Mich ~" 


Phosphor Bronze Smelting Co., 2200 Washington Ave 
delphia, Pa +» Phils. 







erside, Burlington County, N, I 
4., Trenton, N. J. : 
Waterbury, Conn. 





WIRE, Copper Clad 


Holyoke, Mass. 
Callite Products Division, 540 39th St., Union City, n. J 


American Braiding Co ““ABCO.” 


WIRE, Copperweld 

American Braiding Co., Holyoke, Mass. ‘‘ABCO.”* 
Callite Products Division, 540 39th St., Union City, n J 
General Cable Corp., 420 Lexington Ave., New York, N. y 





WIRE, Fixture 


American Braiding Co., Holyoke, Mass. ‘‘Lusterized.” 
Crescent Insulated Wire & Cable Co., Trenton, N, J, 
General Cable Corp., 420 Lexington Ave., New York, N Y 
General Electric (¢ Section Q-278, Merchandise’ Dept,’ 
Conn. = 
Roebling’s Sons Co., John A., Trenton, N. J 
Rockbestos Products Corp., New Haven, Conn. 








WIRE FORMS 


American Steel & Wire Co., 208 S. La Salle, Chicago, m1 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N, Y. 
Hubbard Spring Co., M. D., Pontiac, Mich. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Insulated 


American Braiding Co., Holyoke, Mass. ‘*Cambricoid,” 

American Enameled Magnet Wire Co., Port Huron, Mich. 

American Steel & Wire Co., 208 S. La Salle, Chicago, Mm. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill “Cole. 
rubber,’’ ‘‘Nitro.’’ 

Crescent Insulated Wire & Cable Co., Trenton, N. J, 

General Cable Corp., 420 Lexington Ave., New York, N, Y. 
“‘Enterite,’’ ‘‘Peerless.’’ 

General Electric Co Section Q-278, Merchandise Dept. 
Bridgeport, Conn. ‘‘GE Flex,’’ ‘‘Deltabeston.’’ : 

Rockbestos Products Corp., New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Magnet 


Acme Wire Co., New Haven, Conn 

American Braiding Co., Holyoke, Mass **Cambricoid.” 

American Enameled Magnet Wire Co., Port Huron, Mich. 

American Steel & Wire Co., 208 S. La Salle, Chicago, Ml. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. “‘Cot- 
enamel,’’ ‘‘Celenamel.’’ 

General Cable Corp., 420 Lexington Ave., New York, N. Y, 

General Electric Co., Dept. 6C-201, Schenectady, N. Y. 

Rockbestos Products Corp., New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Resistance 


American Braiding Co., Holyoke, Mass. ‘’Lusterized.” 

Driver-Harris Co., Harrison, N. J. ‘‘Advance,’’ ‘‘Calide,” 

““Climax,’’ ‘‘Hytemco,”’ ‘‘Nilvar,’’ ‘‘Magno,”* ‘‘Lohm,” 

“‘Gridnic,’’ ‘‘Radiohm,’’ ‘‘Ohmarx,’’ ‘‘Midohm,’’ ‘‘Comet,” 
“‘Ideal,’’ ‘‘Karms,’’ ‘“‘Lucero,’’ ‘‘Nichrome.’’ 

c Mfg. Co., 4443 Lawton Ave., Detroit, Mich. 

nel,’’ ‘‘Copel,’’ ‘‘Chromel-Alumel.’’ 
r Cc J t 


g. Corry QO., Southport, Conn. 





WIRE STRIPPERS. See Strippers, Wire. 

ZINC 

New Jersey Zinc Co., 166 Front, New York, N. Y. “Horse 
He 

Platt B & ( Waterbury, ( (Strip; Fuse Metal 
wire.) 


| The one publication... 


that has its PRIMARY appeal’to manufacturers of electrical machinery, appliances, apparatus 


and supplies 


by it. 





Electrical Manufacturing 


] that does not consider these manufacturers as so much BY-PRODUCT circulation 

.that concentrates its appeal straight down through ONE group of manufacturers, -ELECTRICAL 
_.that is particularly intended for, definitely directed to, and expressly edited for these manufacturers 
that covers this WHOLE manufacturing market, and taps its tremendous buying power 

that is the DIRECT road to the cultivation of this market, and will expedite product acceptance 





ELECTRICAL MANUFACTURING 
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GRAY PORCELAIN 
UNGLAZED 











Akron Porcelain is 
satisfying exacting 
buyers. Let us fig- 
ure your require- 









PORCELAIN 
UNGLAZED 4 
J 


=== PORCELAIN 


THE AKRON PORCELAIN CO. 
Akron, Ohio 


CLINCHES SALES with 
Automatic Temperature Control 





Safety and convenience are two good selling points. 
Ovens, irons, toasters, oil burners, air heaters, and 
other products operated by heat sell much faster when 
provided with automatic temperature control. Truflex 
Thermostatic Bimetal provides this feature at an ex- 
tremely low cost. 


OUT-OF-TOWN 
SALESMAN 
ENTHUSIASTIC 


MPS Pr. A fustin ts a star 
Vlidwest 


crockery manufacturer Ile 


Truflex is a permanently fused, laminated metal that 
bends or deflects when the temperature changes. This 
bending movement turns electricity on or off—opens 
and closes valves—rotates dampers—provides automatic 
temperature control. Truflex is maintaining correct 
temperatures in dryers, mixers, vulcanizers, wrapping 
machines, and hundreds of other devices. It is accurate, 
dependable, and economical. For years General Plate 
engineers have been perfecting its performance and 
uniformity. Its Thermal hysteresis has been reduced 
to a Minimum. 


salesman ol a 


and other representatives of 
his company always stop at 
Hote / Ve A/pin ir \ u 
York Here Is why 





“LT admit T have stopped elsewhere, but | 
always return to your hotel. You ask me 


why and [ answer that I like your rooms, Truflex is made in 24 Truflex holds temperatures at 


vour service and the location of the MeAlpin types—a complete line any desired point within the 
. not to mention the fact that your rates ‘ ranges shown for the following 


c Ss +“ representative products: 
on ana ov ‘asyv on the expense account. 
are mighty easy on I i Refrigerator 


that makes it unnecessary 


*F; the private files of the McAlpin : : Control 40°- 50°F. 
ee ee ar sign of your product. A Seater Tees eae 
+. , 7 : . ° clectric Ovens 100°-600° F. 
\Ir. Austin is one of many shrewd salesmen who finn new handbook tells how Tone Maal 600°-900° F. 
at the MeAlpin a maximum of comfort, conyventence Truflex makes products Electric 
j re F Percolators 200°-212° F. 
and service al minimum cost. more salable. You may Dental Bos ee 
: . : . , mS ental Mouth 
JOHN J. WOELFLE, Manager find in it an idea for giv- Spray. . 100°-115° F. 
; , . ay Green Houses 40°- 80° F. 
oer eden from ing your product an extra oon S 
sep 00 s qe s | sales appeal. Send for a Brooders 70°- 90° F, 
COpyV. 
SINGLE DOUBLI rWIN-BEDDED PY 


FREE: An interesting foldes fully describing ALL 
the features of Hotel McAlpin. Please write for it. 


HOTEL MecALPIN 


‘*‘The Centre of Convenience” 


BROADWAY at 34th STREET, NEW YORK CITY 





for you to change the de- 


GENERAL PLATE CO. 





ATTLEBORO, MASSACHUSETTS 

















ese A NEW 
SHADED -POLE 
INDUCTION 
MOTOR 





NOW OFFERED BY 
DELCO APPLIANCE 
CORPORATION 


canis from its noiseless operation and relatively 
high operating efficiency, the most outstanding 
feature of this new motor, introduced by Delco 
Appliance Corporation, is the provision made for 
lubrication. The case, comprised of two zinc-base 
die-castings, Contains a reservoir of generous Capacity 
which is filled with oil-saturated virgin wool wicking. 
The initial oil supply placed in each motor at the 
factory is sufficient to guarantee adequate and 
trouble-free lubrication over extremely long periods 
of continuous operation. 


The motor is of the shaded-pole induction type and 
has an over-hung armature running in two diamond- 
bored bronze bearings which are held to very close 
clearance limits. Thrust is taken by a cork-faced 
oil-slinger on each end of the shaft, a feature which 
contributed to making the motor silent in operation. 


Two-pole and four-pole models are available cover- 
ing a speed range of from 900 to 2800 R. P.M. This 
motor is recommended for driving small blowers, 
timing devices, and mechanical displays, as well as 
for any application where long life under severe 
operating conditions without frequent attention are 
factors of paramount importance. 


Write us for engineering data for 
% special applications of DELCO » 


Fractional Horsepower motors. 


Delco Appliance Corporation 
rer cnes TER, HM. FY. 








THERMOLAIN — A heat 


resistant refractory porce- 
lain; for such applications 


as electric ranges, flat- 
irons, air and immersion 
heaters, etc. 


R 


PORCEL MPANY 
p08. Bae). NEW JERSEY 





MAKERS OF ELECTRICAL PORCELAIN 
SINCE 1899: Commercial White-Vitrolain’ 


Thermolain’-Nu-Blac 


“Registered Trademark 
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How about SPECIAL 
your order? STUDS 


We take pride in the knowl- SPECIAL 
edge that many of the SCREWS 
leaders in industry continue 

to place their orders with MACHINE 
us. We feel that this is SCREWS 
conclusive proof of quality, 

service and dependability. MACHINE 


May we quote you on your SCREW NUTS 
order? 


THE PROGRESSIVE MFG. 


Torrington, Conn. 






co. 


ELECTRICAL MANUFACTURING 
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Consult COLONIAL 


For Correct Electrical 


PORCELAINS 


Among Colonial's processes 
and finishes, you will find just 
the right porcelain for every 
electrical insulating job. 
For quality and accuracy, 
Colonial Porcelains are 
unsurpassed. 


Material—1B —standard white, 
glazed or unglazed. 


Material—1EWP— white iow 


absorption for radio, etc. 


Material —215 — Refractory for 
heater plates, cores, etc. 


Material—15-5 — The new un- 
glazed gray. 


Material— H5D—R efractory 
tubing for enameled resistors, etc. 
Send us your blue prints and 
inquiries. Engineering help and 
prices furnished promptly by 
experienced executives. 


The COLONIAL 
INSULATOR Co. 


AKRON, OHIO 


Chicago Office—1800 Grace St. 
Telephone, GRaceland 0486 


FORT DUQUESNE 
Built 1754 


Portals of 
HOSPITALITY 


Pittsburgh has played animportant /& 

part in the settlement and growth 

of these United States. Here was the far frontier 

of the original thirteen colonies. Today this great 

hotel, symbol of modern hospitality, towers high 

above tiny Fort Duquesne, which for one hundred 

and eighty years has stood “at the forks of the 

Ohio,’ the last portal of hospitality for those headed 

“Ole Kaintuck.” = 
travelers recognize this fine hotel 
as the best address and the lar- 
gest hotel in Pennsylvania. Four 


downstream to Experienced 


restaurants, the famous Urban 
Roof Garden and the air-cooled 
Continental Bar. 


Rates from $3.50 Single, $5.00 Double 


HOTEL 





AUGUST, 1935 





PRODUCTION COSTS 





MATERIALLY REDUCED 





inches of 

plate are used ir 
the heating unit 
sf this well 
known hair dryer 








HIGH HEAT 
MICA PLATE 


Its true that only natural sheet mica or Y-26 
could be used for insulation in the heating 


Y-26 


unit illustrated above—but the cost of nat- 
ural mica would have been prohibitive 
hence its economical equivalent —Y-26— 
was used with most satisfactory results. 


For practical economy and downright 
efficiency Y-26 is proving its real value to 
an ever increasing group of manufacturers. 
They have been convinced, by actual proof, 
that Y-26 is positively the equal of natural 
mica in every respect, thermally, mechanic- 
ally, electrically and in resistance to moisture 
absorbtion. 


Unless you have actually investigated the 
possibilities of Y-26 as applied to your 
products you cannot guess as to its merits. 
Y-96 is really going places for others in the 
high heat appliance field. Possibly it will 
prove helpful to you. Discussion of your 
products or oroblems is solicited. 


NEW ENGLAND MICA COMPANY 
INCORPORATED 
WALTHAM MASSACHUSETTS 
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Ignition, 
hines, Cit 


all Circui 


tions. 


CONTACTS 


Recordin 


Auto B- Eliminators, 


cuit Breakers, 


t making 4 


NTACTS| 


z Sign 
g Machit“preaking applica- 





Business 


“herapeutic Ap- 


Flashers, 


In a variety of types and sizes of assembled rivet 


and 


screw 


contac 


ts. We also 


mount 


contact 


points on special machine parts to specification. 


@ Write for Descriptive Circular @ 


CALLITE PRODUCTS DIV. 


540 39th STREET 


UNION 


CITY, N. J. 





“They have been making springs and screw machine 
parts long enough to know how to produce economically 
and give real service. 


[ 


You, too, 


Send Peck the blueprints today.” 


will find Peck quality 


and service ready to meet your 
requirements. 


PECK 


PLAINVILLE, CONNECTICUT, U.S.A 


J 


/@E-Zi 


Bench Type (x ore 


Required 


WIRE STRIPPER 


Automatically Grips and 
Strips in One Operation 


No _ pulling. It grips, 
strips and releases with 
one EASY foot pressure. 
Either single or parallel 
cord, or two wires 
stripped with one opera- 
tion Blades for all 
types of wire. 
production; lowers over- 


Increases 








head. 
sight 





10-DAY FREE TRIAL 


ro Any Responsible Manufacturer 





_ Also Manufacturers of 
E-Z Hand Wire Strippers 


2309 So. State St. 


Everything in 
Works as fast as 
operator can feed wire. 
Send wire samples 
Write for Circular and 

New Low Prices. | 


PYRAMID PRODUCTS CO. 


Chicago, Il. 
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you want the greatest 


Ch Oose th e 2 value in Atlantic City. 


Situated directly on the board- 


walk—with 


overlooking 


CHELSEA= 


ocean’s edge. 


offers 


spacious 


complete 
at unmatched value, 
‘‘a bountiful table of excel- 
lently prepared food.’ 


( 

( 

‘ 

Choose , 

the Chelsea—where you get the ) 
( 

( 

a 


ocean- 


view bedrooms, wide verandahs 
the sea, 


and a 


beautiful dining room at the 


The Chelsea 
satisfaction 
serving 


most for your money, among 
a discriminating clientele 
We 
may 
ARE ES 
COMNY ALE, ¢ . 
BOARDWALK AT MORRIS AVENUE go ve % F300 
ATLANTIC CITY OPEN ALL YEAR ‘§ ~ get , meals 
Joel Hillman Julian A. Hillman Qs. on witno? Rare® 
J. Christian Myers “ih SS ALK 


UNLIMITED 


The advertising pages of ELEC- | 
MANUFACTURING are ] 
keen 
Also, consult the Classi- | 
fied Index of Materials, Parts and 
Here will be found 
a complete guide to most of your 


TRICAL 
an excellent 
buyers. 


guide’ for 


Equipment. 


wants. 


ELECTRICAL MANUFACTURING 


\ Gage Publication 


MAT 





a 





PHILADELPHIA'S 
MOST CONVENIENT 
Hotel 


600 Rooms, each with bath 
Rates from $2.50 


PARKING 


HOTEL 
PENNSYLVANIA 


39th and CHESTNUT STREETS 








NUFACTURING 
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WHICH TYPE 


Insulated 


CABLE 
FOR YOUR PRODUCT? 


HOUSANDS of types and 


sizes to choose from. 


Which is best? 


G-E engineers can help you to decide, and 
G. E. can supply all types of insulated 
cable —also magnet wire. Address nearest 
G-E distributor, G-E sales office, or General 


Electric, Schenectady, N. Y. 


520-35 


GENERAL @@ ELECTRIC 





CON-TAC-TOR 


MERCURY SWITCHES 





Mercury to Mercury Type Mercury to Electrode Type 


Bip scabesepse YR Mercury Switches are sturdily built, 
durable and absolutely dependable. They are avail- 
able in a wide variety of sizes and capacities to meet all 
applications. For complete information and recommend- 
ations for your particular requirements, consult the 
Minneapolis-Honeywell engineer in your city or 
write: Minneapolis-Honeywell Regulator Company, 
2810 Fourth Avenue South, Minneapolis, Minnesota. 


Branch and distributing offices in all principal cities. 


MINNEAPOLIS 


HONEYWELL 


ey ES 21ers 





BUSHINGS - BEARINGS 


And Parts For All 
MECHANICAL APPLICATIONS 
BRONZE BUSHINGS AND BEARINGS 


Made to blue print. Patterns and tools for over 
30,000 designs placed free at the disposal of 
our customer. Engineering and metallurgical 
counsel without cost or obligation. 


BUNTING BRONZE STANDARDIZED BEARINGS 
Hundreds of sizes and types of completely ma- 
chined and finished bronze bushings and bear- 
ings for all conceivable applications constantly 
carried in stock. Write for catalog. 


HIGH-LEAD BRONZES 


Special low-friction alloys for engine, com- 
pressor, pump and other bearing applications. 


GRAPHITED OIL-LESS BRONZE BEARINGS 


For all applications where the product restricts 
the use of lubricants. 


SPECIAL DESIGNS AND ALLOYS 
Our completely staffed engineering, metallur- 
gical and research departments serve without 
cost or obligation all who desire aid in de- 
termining the most suitable bearing designs 
and alloys for special applications. 


BRONZE WASHERS 


Made from carefully controlled alloys to cus- 
tomer’s specifications. 
BRONZE CASTINGS 


Plain and finished. Alloyed to customer's re- 
quirements. 


BABBITT-LINED BRONZE-BACKED BEARINGS 


Made to blue print for specific requirements. 


BRONZE BARS CORED AND SOLID 
Machinedandcentered, cast in 13-inch lengths. 
121 sizes in stock. Available from all leading 
mill supply dealers. 

BUNTING INDUSTRIAL BABBITT 
A new and superior general purpose metal. 
Sold by all leading mill supply houses. 


THE BUNTING BRASS & BRONZE COMPANY 
The Largest Manufacturers of Bronze Bushings and Bearings in the World 
TOLEDO, OHIO 
Branches in All Principal Cities 
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Outstanding progress and an enviable quality 
reputation of years standing gives convincing 
evidenceof the better service and better product 
resulting from specialized production of cold Delco Appliance | 
rolled strip steel by Thomas. . . Exclusive “age alk 
attention and concentration of all facilities Dunn, Inc., Struthers. 78 
on the proper specification, exacting manu- 
facture and dependable delivery of strip steel, 
most adequately meets each individual 
customer’s requirements... This special- 
ized Thomas experience and time-proven 
service has made Thomastrip the pre- 
ferred specification of the most particu- 

lar fabricators . . . A Thomas repre- 
sentative will 
gladly cooperate 

with you. 


lison, Inc., Thos. A 
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Test Thomastrip for your prod- General Electric Company 1 53. 57. 8 | 
uct. Send for test samples. Specify General Electric Vapor Lamp Com] 
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Type Q Electric 
WILCOLATOR 






















A sensitive, high capacity 
thermostat for the remote 


control of temperatures. 


The flexible construction of the Type Q 
Electric Wilcolator makes it particu- 


larly adaptable to difficult installation 
problems. 


Some of the successful applications of 
this thermostat are listed below: 


Water Heaters 

Fat Fryers 

Doughnut Machines 
Glue Heaters 

Warming Cabinets 
Steam Tables 

Coffee Urns 

Oil Reclaimers 
Wrapping Machinery 
Electric Range Ovens 
Electric Bake Ovens 
Plastic Molding Presses 
Air Conditioning Equipment 
Dryers 

Sterilizers 

Vulcanizers 

Incubators 


Rating 30 amperes 125 volts, 3750 watts 
20 amperes 250 volts 5000 watts. 


Alternating Current only. 


For Direct Current use a combination 
of thermostat and relay. 


* 
For details, write 


to 


THE WILCOLATOR CO. 
17 Nevada St., Newark, N. J. 
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IMPORTANT ANNOUNCEMENT 


TO MANUFACTURERS OF AUTO 
BATTERY BOOSTER CHARGERS 


Illustrating the New 
Moderately Priced 
Highly Efficient Auto § 
ccecnenoanie “Tia 


Charging 2 Ieee tae 8S j Type 
= Unit B12-S 


(2-3 Amperes) 








“i 



















3 to 120 (1, 50 | 
voits RECTIFIERS ‘:.....: | 
Direct Unfiltered | For e 
Current (Electronic) and Filtered) | . $ 
———- Conveniencévyo20%% 


for time clocks, burglar alarms, telephones, | : 
exciter lamps, speakers, signal systems, charg- || Suspension 
ing batteries, amplifiers, amateur and broad- | Construction 
cast transmitting tube filament supply, volume | 2 . 
indicators, relays, electric fuel pumps, electric || Ornamentation 


organs and many other types of direct current || ‘ 
equipment. Let our engineers assist you. | BEAD { HAI N 
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| Write for literature 
The B-L ELECTRIC EMT Bess | stoi 
e 1] 
MEG. COMPANY RECTIFIERS icles, | - Goop LIGHTING EQUIPMENT 
ST. LOUIS, MO. at Seed | w 
fenanan | THE BEAD CHAIN MANUFACTURING CO. 
| “ae BRIDGEPORT, CONN. 
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for Capacitor Motors 


Zs ¢ 


per 
Our man f : ; : i 
Ee eee ee A high grade fibre board for electrical eo 
manufacturers of capacitors for the cor- me 
rection of power factor thoroughly insulation. A material of quality 3 
qualifies us in the Capacitor Motor field Cte 


possessing high tensile and dielectric An extremely hard board 


Let us solve your capacitor problems of superior quality which 


strength. Used by many of the leading 


Other f ; ; cao be used in place of 
ACME WIRE MAGNET WIRE — COILS manufacturers of electricalequipment. more expensive types of 
Products VARNISHED INSULATIONS insulating materials. 


Pulp Products Department 





THE ACME WIRE CO. 


New Haven, Conn. 
Branch Offices in ——— Cities 


WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue - New York, N. Y. 35 E. Wacker Drive - Chicago, Ill. 
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You name the requirements 


well supply the Right Steel 
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1 unif j bout your requirements. Just tell 
inufacturers is what equipment you would 


to make better, more profit 


more efficiently with ARMCO 
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ROUND, FLAT 
OR SQUARE 
a 


COMPLETE RANGE 





OIL MANUFACTURERS who have recently 
run tests on General Cable Magnet Wire speak 
of ‘remarkable results’ in its ability to meet the 
demands of high speed coil winding. We knew we 
‘‘had something’ when we invited everyone to test 


its softness and tensile strength and shock resistance. 


@ An inquiry directed to the nearest office will bring you 


a competent sales-engineer with test data and samples. 


GENERAL CABLE CORPORATION 


Executive Offices: 420 LEXINGTON AVE., NEW YORK 


Sales Offices: ATLANTA + BOSTON + BUFFALO + CHICAGO + CINCINNATI + CLEVELAND + DALLAS + DETROIT + NEW YORK 
LOS ANGELES + PHILADELPHIA + PITTSBURGH + ROME + SAN FRANCISCO + ST. LOUIS + SEATTLE + WASHINGTON, D.C. 
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